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Far thousands of years apprenticeship has been the most effective and important method 
of training skillfccj craftspersons. Today, as they have throughuhe ages, apprentices learn the 
skills of their chosen trades through productive work and under the guidance of highly 

. skilled workers. « • " • J , 

- /A system that can endure for so many >^ars obviously offers significant advantages and 
/ rewards to those who participate in iuTh'e ppport unity to/parn while learning, increased 
opportunityifor advancement in the trAde, greater earning power, and job satisfaction ^re all 

i benefks derived by apprentices* -\ 

% As a teaching and learning system based on cooperation Aetween labor and management/* 

• apprenticeship must offer advantages for employers as wdl. Productive work and.mainte- 
nance of a supply of highly skilled labor are strong incenth $ for management's participation 
in apprenticeship. • K , 

. Finally, apprenticeship benefits society in general. Quality gobds and products, an ongo- 
ing supply of qualified workers, productive citizens, and opportunities for ethnic minority \ 
'groups and- women are among the ways in which .apprenticeship positively affects local * 
communities, states, and the nation. ■ 

On-the-job training has always been the foundation of-apprentieeship, but modern 
apprenticeship-programs include another dimension - classroom instruction designed to sup- 
plement the apprentice's jobsite learning. This classroom instruction is a vitaJ part of the 
training prpgram\ because the abundance of information needed by today's skilled craftsper- 
<Tons to make decisions and perform the worlc of their trades cannot be covered adequately at % 
the workplace alone. * - 

The job-celated courses in all trades are highly specialized, and adequate training materials 
jare ri*ot always available from commercial publishers. Ir/ such case* the Department of 

/Education, at the reguest of and in cooperation with labor and managemenfrepresentatives, 

; develops tnaitjing materials such as fhis workbook and makes themavailable at cost. Every 
effort is 4 made to ensure, that- these materials kre clear and comprehensive apd that they 
provide apprentices with the mtist up-to-date information possfble on their tradel 

Tile^ettiiVg is an old and horfored profession. -Like all apprenticeship programs, the tileseU 
•ting progrant^mands hard work,- both on the job and in the classroorrr The challenges tfiat 
you will face in, the next th^ee years as a tiles^ting apprentice will be exacting ones. During 
the difficult times, 1 encourage you to remember ttie advantages of apprenticeship cited 
z*bove. Keep .in mind that your wbrk and study have a purpose—'tb help you become an - 

' artisan in a highly respected trade and a productive citizen. 
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The California State Department of Education, through the Bureau of Publications, * 
provides ."for the development and production of instructional materials for California 
apprentices under provisions of the California Labor Standards Act." funding for these 
•activities is provided through a self-perpqtuating account established to help serve as many 
apprentfceable trades as possible in the state. The materials are sold at a price based on the. 
costs to produce and distribute them, and the proceeds are returned to the special apprentice- 
ship account for use in further development or revision of, materials. 

Producing or updating materials involves a joint effort, by the Department of Education i 
and cmployer-empjoyee grcTups representing a.pprenticeable.trades. The process begins with 
a request for services 'from recognized industry representatives, usually a state joint aRpren- • 
ticeship and training committee/Trade representatives and^Bureau of Publications personnel . 
review the request to determine (I) the availability of adequate training materials from 
commercial publishers or from other states, and (2) the economic feasibility of thc^roposal. 

Dncc the need^fof materials ha* been determined, an ad hoc statewide educational advj- 
sory commUtee for the industry is formed. This committee, composed oPequal numbprs of 
labor and management representatives, meet's with publications personnel t9 determine the 
'o^anization of the material, its technical content, and other details. 

'Generally, a journey-level person is selected to prepare a manirscript. This practice helps to* 
ensure that the content is as up to date and accurate as possible. The manuscript is jirejfaned 
in accordance with the requirements set fprth by the educational advisory committee and the ' 
guidelines provided by the Bureau of Publications. Bureau personncKalso confer periodically 
with the writer to pr9yidc technical and other assistance 'inthg^vriting process. * ' 

•Manuscripts approved by both the educational advisory committee and the /Bureau 1 of 
Publications arc then edited, typeset, illustrated, ancj proofed by publications personnel. The 
author and* the educational advisory committee review the camera ? ready copy for technical 
accuracy before it is delivered to the Office of State printing m Sacramento, for printing. 

All apprenticeship workbooks,4estbooks (if tests are not included in the workbook), final 
examinations, and answer keys are warehoused, sold, and distributed at,cost.by the Bureau 
of Publications. * v ' ^ 

* This revised edition of Tilesetiing was produced kr the manner described above. It was 
planned and approved by the California State Educational Advisory Committee for the 
Tilesetting Iridustry. The chairman of this committee was George Lavenberg of Lo£ Angeles. 
The other members included James Feru/zi, L$s Angeles; Jack Howe, Sacramento;*Erich 
Paarsch, Los Angeles; Spiro Papadakis, Pacifica; Edward Pitton, Sacraniehto; and Levvis - 
SwinneJ', San Diego. Special thanks are expressed to thest individuals fof theirginvatuable 
contributions to the revision effort. ^ ' j 
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After "years of research and painstaking wptkj the massive restoration project to make 
California's "old capitol" structurally safe for occupancy nears completion. Shown applying 
quarry tile on the second-floor mezzanine of the rotunda are tilesetters from the Sacramento 
v , area. The tile being laid was manufactured domestically and in Germany to duplicate the 

o t English Minton tiie that was in place in the rotunda at the turn of the centgry. Over 100,000 

J pieces were cut to size for this phase of the project When the capitol is reopened for use, this 

tile will be among the most viewed— and walked on— in the state. 
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/?" TOPIC 1 - HISTORY AND SCOPE OF THE TRADE 



Tim, topics planned to pwnide answer^ to the following questions. 

• VVhat is the history of the tilesetting trade? M " 

• Why is tilesetting considered to be a basic trade in the construction industry? x . 

• What are the major processes to be learned b\ the apprentice tilesetter?" 

I ^ 

Mile once was so precious that only kings could Probably the most fascinating st% of tiles; in 

alfordjts use Today, tile is economical, and tileset- aneieht times is that of the Stgp Pyramid, uhichjthe 
ting is recogni/ed as one of the basic trades rn the Pharaoh Zoser ordered built as his tomb inaippppxi-. 
construction industry The story of how it has reached mately 3QQ0 B C. Zoser chose tile because he.wnntfd a * 
that position is an interesting one Knowing spme- . material in his tomb that wpuld last forever Centu- 
thmg af that history can give apprentice tilesetters a ries later. "when the Step Pyramid was opened" by 
pride in the trade thev have selected and a realization ' modern archaeologists, the tiles were found to hje in 
of the range of possibilities open to them. pet feet' condition. Blue tiles decorated tlic walls ofjone 

7' History of the Trade. ' " Q * lh * ™™ m >' ^bcTs. ancf three row* ofl t»c 

. around the doorway recorded the deeds of and the 

Through the study of tiles, we can trace the con- titles won by the Pharaoh. Thanks to these tiles, a 

- quests of tkc Moslems from, t^he Middle Fast, along part of the glorious history of Egypt has been preserved. 

, the^ Mediterranean shores of "North Africa, and deep , The tiles used in the pyramids had' a unique anchor* ^ 

into Spain We can decipher the history, of ancient nig de\ ice. Each tile was made with a lug on the back * 

Egypt , and determine the-tastes of the Babvlon^ins in and a hole'Wough the lug. Reeds were placed 

Old Testament times The art of tilemaking is so old through these holes and used to fasten* the tikis to 

that many historians believe it originated in the valley walls and other surfaces (hg. /\-|). 

of the Tigris and Euphrates rivers. 1i region that today Although the' Egyptians continued to use tiles for 

. is regarded as the "cradle of civilization." - , many Centuries.. the' Persians were the first to develop 

Who first had the idea of making household articles tilemaking to an .art. Upon learning the sec'rets*of 

of clay and so accidentally stumbled onto the secret of * applying fine lusters to the tilcYurfaees. the Persians * 

tile 9 . A primitive person seated neAr a fire is believed perfected gla/es for rich reds a*nd vcllovvs and used 

to have idly tossed a piece of wet clay into t,he flames ' ^eopper^nd cobalt for their blues. ' 

and discovered the next morning that it had hardened 4 ^Ijie AVabs probablv used Persian artisans to manu- 

. into a material jmpervious to water I hus. the first facturWbe tiles for the construction of the tomb and 

'+ clay cooking utensil may have been invented "and the mosque (house of worship/of Mohammed. As tl\e 

* - process ol tilefiring discovered Thousands of year<f .territories of the Arabs grew to include Egypt, I urn- 

later, the Babylonians used -tiles for keeping perma* sia. Algeria, and Morocco, more mosques were built, 

nent records. legend says that even Nebuchadne/- with more domes and more walls overlaid with tile- 

/i\r\ father-in-law wrote the amount of his tax * work. Because the eonqupred p^ple were-not skilled 

collections on clay tiles . in the art 



bf tilemaking. the triumphant Arabs j>ent 

* 1 
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Fig. A-1 . Tiles used in decorating Egyptian pyramids 

back to the East for Persian tilcmakcrs. However, 
once -the Moslems were firmly entrenched in power, 
the> begtjtn to establish tile factories thioughout theij^ 
kingdom. 

As the Moors (Arabians) penetratecTTnto Spain* 
they brought with them the knowledge ol tilemakmg 
and left behind them many ornate buildings with tile- 
work more elaborate than any ol that seen in the 
United States. The Allium bra. the fortress palace of 
Moortsh kings.at Granada, is considered to be one ol 
the finest existing specimens of Moorish architecture. 

Tile proved to be so popular in Spain that it was 
soon used extensive!) in the homes of the wealth) 
Floors paved with tile not. only proved pleasant to the 
eye, but they also provided the occupants with a cool* 
soothing feeling in the warm Spanish climate. 

The manufacture of tile in Europe wafs begun dur- 
ing the twelfth century. Because it had to be made by 
hand, tile was expensive, and its use was confined 
mostly to the great cathedrals of the Old World. 

Most earl> American tile had Jo be imported at , 
considerable cost. Thesejjijes were used chiefly for the 
construction* of mantels, - < 

As tile manufacturers began to use modern Ameri- 
can industrial techniques* tile products came within 
the means* of the average homeowner. The extensive 
use of tile in hom.es, such as in bathrooms* kitchens, 
and utility rooms, is a comparatively recent develop- 
ment. • , • . 

Tileworkj is installed not only in homes, but also in 
most public and commercial buildings. Tilework is 
used in swifnming pools* showers* hospital surgefy 
rOoms* chenhical laboratories, dairies* and meat pro- 
cessing plants.. 

Surprisingly enough, tile has, been successfully 
manufactured in this country only since 1876, when 
Samuel Keys, an English immigrant* had the foresight 
to see tilemaking as a productive industry. He set up 
America's first large-scale tilemaking plant. He had 



"begun experimenting with ti\e .w hile operating a brick 
kiln in Pittsburgh* Pennsylvania. Within a few years, 
Other plants sprang up\ in Ohio* New Jersey* New 
York* and Pennsylvania.) 

Thejjrowth of the AmeVieai\ tile industry was accel- 
erated in t.he 1920s. The great building boom' of those 
years wav^iceompanied* by a revolution in the living 
habits of thelrvefage_j^ieri(Jan Throughout the 
nation^ builder after builder[Tur#^^ 
a sanitary* waterproof material,, which made the per- 
fect finish" for such thing^ as -modern bathrooms* 
drainboards* and mantels. 

Scope of the Trade 

' T hroughout the foap^etrAippcenticcship* the, ap- 
prentice tilesettcr>witT be receiving such instruction 
and experjAHnx in 1 all branches ijf the trade as are 
n^w»stfnfto develop a practical' atyd skilled tilcsetter. 
Particular .emphasis will b£ placed the study of 
blueprints. The apprentice will pls« perform other 
duties that arc commonly related to jhis apprentice- 
ship. The trained craftsperson today must know how 
to lay out work, oi all kinds and repair (patch) all 
installations. The journey -lev el tilcsetter may be required 
to work on circular columns* arches* and domes* as 
well as fountains and stairs. Materials used in* the 
trade are not always glaved wajl tiles or ceramic mosa-' 
ics* they may be cement tiles* glass mosaics* smalti- 
type glass mosaics* or ceramic veneers. 

The new apprentice may be expected to mix mortar 
and soak tiles'* to rough-in jobs with metal lath and 
'tar paper* and to dampen and peel the paper from 
ceramic mosaic* tiles. Some of these jobs may seem 
simple* but they arc a necessary adjunct to the train- 
ing' of apprentices. 

For the apprentice's related training instruction* 
some schools are able to provide special moclf-ups of 
ptillmans, drainboards* stairs, and columns to work 
on. The first year as an apprentice is usualjy spent on 
work requiring little layout and easy execution. As 
the apprentice progresses, the work becomes more 
difficult. During the final year; the apprentice should 
be able to complete a specific number of projects on 
mock-ups in class. Throughout the course, compe- 
tent instructors with years of experience working in 
the trade will give practical demonstrations and 
answer questions that the apprentice may encounter 
on ttyejob. . t ' 

When the apprentice htfs completed the training* he 
or she will be accepted as ajourney-level worker with 
the wage scale of a trained mechanic and the responsi- 
bility of a skilled craftsperson. The journey-level tile- 
setter will be recognized by employers in the industry 
as a skilled workenand will be able to instruct other 
apprentices. ^ 
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Recommended standards for the tilesetting trade 
list the following major processes to be included in the 
apprenticeship agreement} 

• Preparing surfaces to be tiled 

• Floating, screeding, and scratching surfaces 

• Performing layout work of all kinds 

• Setting all types of tile 

* • Doing thifi-set irj^aJJgjions of all kinds 



Reading blueprints, fr&m simple shop drawings 
to the commercial type required for schools and 
industrial buildings 

Setting tile on walls, floors, ceilings, drainboards. 
showers, mantels, swimming pools, dortics, and 
arches 

Repairing existing installations 

Removing existing work and replacing with ne^\ 




>/ UNIT /A - INTRODUCTION TO THE TRADE 

1 — HISTORY AND .SCOPE OF THE TRADE 




Study Guide 



tetctmine the correct word for each numbered blank in the sentence,, and write it in the corresponding 
nk at the right. v *< . ' 



1. The were the first to develop tilemaking'to'afn art. 

2. The 2. ^used tiles for keeping permanent ^records. ? . • ■ 

• 3. The apprentice will 'be expected to mix mortar and rough-in jobs with metal 
f and tar paper. % , . * 

4. ^Preparation ,of surfaces is fnentioned iri the list of major processes to be included in" 
apprenticeship M . \ t ■ ■ J 

5. T{ie. Qrst large-scale tilemaking plant in America was in _5_. - ' 

* ■ m * 

6. Th<* growth of the Amerjcah tHq industry Was accelerated in the^ 6 . 

7; I^earrjing how t% read 7. is- an important part. 'dt % the apprerfticc tilesetter's 
training. 1 t% • t , * A - >\ ^ 

% * . / ^ * " " J fei 

,* 8. In the third,year of tramming, the apprentice^hould complete a speciUc number of • 

projects on the clas& *8 . L - *tfT ' 

9. The -manufacture of tile ja Eiirope.was begun-during the* 9 rentury 

• / * 

10. Colorful glazes were perfected by , the ■ 10 . 



2.. . 
-3> . 

4. v. 

5. . 
•6. . 

7. . 



9. 



10. 



4 
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UNIT A - INTRODUCTION TO THE TRADE 



'OPIC 2 - SAFE WORKING PRACTICES 



J 



This topic is planned to provide answers to the following questions: 

• How important is on-the-job safety? 9 J 

• y/Mt agency Ijas the responsibility for enforcing California's industrial saftfty regulations? 

• What specfal safety precautions mjist be observed in tilesetting work? 



Tilesetting may not appear to be a particularly 
hazardous trade; however, one should consider some 
Of the equipment the tilesettej uses— the electric saws 
and drills, the flammable and toxic rriastics and epox^ 
ies, and. the scaffolds requiredTor many jobs. Any or 
all of these present a variety of hazards. In addition, 
at every construction site hazards exist that can'cause 
injuri6s to workers. • 
■*% Nq one -can point out all the possible sources of 
trouble 6n & construction job.. Each worker must 
develop "safety, awareness. ^ • . » 

Enforcement of Safety Regulations ' 

An impqrtant safety principle is that accidents can 
; be prevented. -Safety regulations .are written and 
, adopted as a means pfmaking^accident control .more 
effectiyt;:;In California, the Division occupational 
Safety arid Health in the State Department of Indus- 
trial Relations has the responsibility for administra- 
tion and enforcement of state laws relating ta-safety in 
^mploytnem; It surveys places of employment, inves- 
tigates disablingor fatal industrial injuries, prepares 
Safety standards^ and esta^ishes and enf6^W^$£ety 
r^gylatioqs. ' ] x 



• % ^ California's Occupational Safety Ordlrs 

The Divisjon of Occupational Safety, and Heallh 
establishes minimum standards of Safety, or safety 

^jjjers, for al^phrfses of industrial activity. The Gen- 
eral Industry Safety Orders ar^genejal in application. 
Othenkteg^ri^s of *|afe(y *orders;;like ^Construc- 
tion yafetyu £frifers K apply/ tp^spebific iijdustri^R or 
phases of ^^stry/ Wd|)psed safety orders^of4evi- 
sions to ekistingsafety^a^rs, ^re adopted only after' t 
they h&vg Be^ii fuUy studje^ by safety engineers, labor 
leaders; employers, Nyorkers^and otter interested pef r 
tons, aitd.l^we besn approved by#f>e Obcupatiq&di 
Safety anc^ Health Stan(^rds Board v 

The Construction Sq/eiy^Orders, which «are pub- 
lished in* convenient. handbook>4orm, establish min- 
irrium:safety standards for \vork^oqne6ted with the - 
construction, alteration, painting, repalf^qiaintenance, * 
renovation, removal, or wrecking. bfr any fixed struc- 
tures its parts. The<handbook includes saletyrfcg^a- 
tiohs an<r§pecitf c&tions affefcting workers and employe^ 
and a copy shoul^tietfeforefee available on the job ai ^ 

-all limes.* * » • • 



Occupational Safety and Health Act • 

A- new federal act governing on-therjob safety— the * 
Williams-Steiger- Occupational Safety and Health 
. Act, bettef known as OSHA— became effective in- * 

• 1971. The purpose of OlSHA is to ensure so far as 
possible that every worker in the nation will have safe 
and healthful working conditions and to preserve^ 
human resources. Ttjis law,applies to all the states and 
U.S. territories, biit it provided that the states may 
develop their own plans Tor meeting the requirements 

- of the law. > 

Immediately after OSHA became effective, Califor- 

• nia:entered into an interim agreement with the federal' 

- goyernrnenf by which, California could continue to 
enforce 4ts own safety program until it could come up 
with a plan that was at least as effective as the federal 
plan. .With a federal planning grant, California began 
a line-by-line comparison of the federal OSHA pro-' 
gram and the stats> safety program in an effort- to align 

*_ staje safety standards with the federal standards. Ijx 
, September, 1972, California submitted its Occupa- 
tional safety and health plan to the U.S. Department / 
of Labor.* The, plan *was ^proved -in May, 1973. 

/• California Occupational Safety 
and' Health Act of 1973 

( The material in this section is a summary of the 
provisions of the\CaIiforjiia Occupational Safety and 
Health Act of 1973, which beeame fully operational in 
1976/ ^ 



Purpose . * ^ ; , 

/ * 

The California Occupational Safety and Health 
Act of 1973 (CAL/OSH A) was enacted (I) to ensure 
safe and healthful working conditions for^ all Califor- 
nia wbrkingimen artd wopen through enforcement of 
effective st^ndafrfs; .and (2) to help employers to 
maintain safe/and healthful working conditions in 
their places of employment. * 

^Administration 

The administration of the CAL/OSJlA plan^the 
responsibility of the California Agriculture and Ser- 
vices Agency. All authority to mal^e and enforce rules 
is Vested in the California State Drfpartmem of Indus- 
trial Relations through its Division of Occupational 
Safety^and Health. 



In enforcing alKstandards and the Construction 
Safety Oriiers^ihe Division of Occupational Safety 
.and Health may do &ny of the • following: 

1. Declare and prescribe Q \y hat safety devices are 
well adapted to ensure 'safety and safe places of 
employment for employees. 

2. Enforce standards, and orders adopted by the 
•Occupational Safety araj Health Standards Board 
for the installation, maintenance, and operation 

/of safeguards. .^ f . 

3. / Require the performance of any'act reasonably 
/ required for the protection and safety of employ- 
ees. „ 

Inspections . 

* When the Division of Occupational Safety/ a"nd 



Health learns # or has reason to believe that-any gtjace 
of employment is unsafe, jt may, on its own motior^ Of 
upon receiving a complaint, conduct an inspection 
* with, or without a notice or hearing. Only the division^ 
chief*c^*an authorized representative has the author- 
ity to permit advance notice of an inspection. When 
an inspection i& to be*matic as a result of an employee 
complaint, advance -notice will be given only \p those 
cases involving imminent danger to an employee. 

After presenting appropriate credentials tcNthe 
employer, division representatives must have free 
accesslo any place of employment for the purpose of 
making an inspection or investigation; any person 
who obstructs or hampers such action is guilty of a 
misdemeanor. * , 

Representatives of.botjh the employer, and the 
employees have the righUi* accompany any division 
representative^ during ah*inspection. Safety violations 
ofr'problems can be discussed at that time. lf»an 
e*mployee representative is not designated, the inspec- 
tor may cpnsult with a reasonable number of employees 
during the inspection. 

Citations • 

When the Division of Occupational Safety and 
Health determines through its inspectipn that an 
employer has violated any standard, rule, order, or 
regulation, the division should issue a w ritten citation 
as soon as possible after the violation; however, the 
citation must be issued within six months of the 
occurrence of the violation, and a copy of each ci- 
tation issued must be posted Jbr three days or until 
the unsafe condition is abated, whichever is longer. In 
the case of citations issued for serious v iolations, the 
divisjon must reinspect at^Jhe end of the period of 
abatement. 

Investigations 

The Division of Occupational Safety andT^ealth 
will investigate the causes of any fatal accident or of 



any accident that results in a serious injury jto five or 
more employees. (The term seriouZ injury will be 
defined in a later section.) The division also may 
investigate the causes of any other employment- 
related accident or jllness that has ca>^cd or could 
cause a serious injury. 

The Bureau of Investigations \yithin ttie Division of 
Occupational Safety and Health is responsible for 
directing investigations £>( accidents that involve vio- 
lations of standards or orders, serious injury, death, 
or a request for prosecution by a division representa- 
tive. The preparation of cases for prosecution will \>c 
handled by the. Bureau of Investigations. 

The authorized representatives of the bureau have 
the right to enter all places o.f employment to conduct" 
their investigations, and they may collect any evi- 
dence they deem necessary. The results of an investi- 
*gation will be referred for appropriate action to the 
city aftorney or district attorney having jurisdiction 
over the case. 

/ Complaints 

, When an employee files a complaint with the Di- 
vision of Occupational Safety and Health that a place, 
of employment is unsafe, the div ision must investigate 
the contyilaint within three working days, with or 
without notice or hearing. If several complaints are to 
? £e investigated, those involving serious hazards will 
•1>e given priority. Action against employees subse- 
quent to their complaining of unsafe conditions is 
forbidden under CAL'OSHA, and the name of any 
person filing a complaint must be kept confidential 
upon the request of the' complainant. 

No employee can be laid off or discharge^ for re- 
fusing to work where any safety or health standard'is 
violated and where such \iolation creates a hazard to 
the employee or a fejlow worker. An employee who 
believes that he or she has been discharged unfairly or 
otherwise discriminated against may file a complaint 
with the Labor Commissioner. 

Restrictions for Hazardous Conditions , 

If the conditiotvof any .place of employ ment or the 
operation of any piece of equipment constitutes a 
serious hazard to employees, *he Division of Occupa- 
tional Safety and^ Health may ask the courts to jssue 
an.injunction that would restrain operations until the 
hazardous condition is corrected. The division maj 
also prohibit entry info the place of employment, or it 
can forbid the use of the equipment. Notice of such 
action by th£ division must be posted in ;i conspicu- 
~" ous place in or at the place of employment An autho- 
* rized representative of the Division of Occupational 
Safety and Health may remove ,the notice at such time 
as the place of employment or piece of equipment has 
been rendered safe. % 



Safety Notices 

A responsibility of the staff of the 'Division of 
Occupational Safety and Health is to prepare safety 
notices for employers to post in their places of busi- 
ness. The safety notices should cantain pertinent 
information about safety rules and regulations, the 
location^ the nearest division office, the employees* 
rights, and any other information the division deepis 
necessary, The division must ensure that these notices 
are printed in both "English and Spanish. Regnlations- 
on the content of safety notices, their location, and 
^the number to be posted b> employers are made at the 
discretion of the division. A , : ^> 

Occupational Safety and Health Standards Board 

The agency responsiblejor occupational safety and 
health standards anij orders in California is the Occu- 
pational Safety and Health Standards Board within 
the Department of Industrial Relations. The board 
consists of seven members appointed by the Gover- 
nor. All meetings held by the board are open to the 
public, and notice of the meetings must be published 
in major newspapers throughout the state-. ' • 

/ In helping fo enforce, occupational safety and 
health standards, the State Department of Health 
Services will db the following: 

I. Help inspect specific places of work to evaluate . 
occupational health programs- or environmental 
conditions that ma> be! harmful to tf\e health of 
employees. • 
, 2; t Upon request and under certain circWstances, 
conduct special investigations of occupational 
health problems that ar^ unrelated to any spe- 
cific enforcement action. 
3. Provide for safety engineers of the Division of 
Occupational Safety and Health a continuing 
i pVogram of training in the recognition and han- 
dling of health: Hazards. • 

Safety Education "t, t ** » • ' - 

The Division of Occupational Safety and Healths 
directed maintain a program kf education a^l 
research to provide the following:- 

1. In-servife training for division personnel. ^ 
\ 2. Safety education for employers and employees 
3. J^psearch and consulting services to any employer 
or employee group requesting such services 

The division is responsible for preparingand distrib- 
uting, information concerning occupational safety 
and health programs and«nethods. Safety training 
programs will be'provided^upon request, but priority 
for the development of training programs will be 
within those occupational areas wheje the greatest 
hazards exist, tonsulting services include furnishing 



information, adyice, and recommendations for main- 
lining safe and healthful work* practices. 

Employer^and Employee Responsibilities , - 

Every employer must furnish employment and a 
place of employment tliat are sal^^nd healthful for 
' the employees. The employer miist furnish and require 
the use of necessary safejy devices qjid safeguards and 
must adopt and use work practices and processes tljat 
are adequate for the safety and health of the employees. 
Under no circumstances can an employer require or 
permit an^mpIoyeeloAvorK whefe safety and health 
istandards are not Triet, 
' \ Each employee, as wdl as every employer, jnust 
• comply with safety and health 'standards and with all 
rules, regulations, and orders that are applicable to 
his or her own actions and conduct/ No person may 
do any of the following: 

. I. Remove, displace, or destroy any safety device, 
notice, or wanting. 

2. Inter/ere inlfny way with the use of any safety 
device by another person. 

3. Interfere with the use of any method or process 
adopted for the protection of any employed. 

4. Fail or neglect to do everything reasonable to 
protect employees. 

Information ProVhkd by Employers f 

Under prescribed conditions each employer must 
provide the employees with specific information per- 
f tainingto their safety on the job. To comply with this 
requirement, employers must do the following: 

•&\ '* Po ^ information regarding protection and obli- 
* • gations of employees under occupational safety 
and health l&ws. 

Post prominently each citation issued. 
' 3. Provide the opportunity for employees, or their 
; representatives* to observe monitoring or mea- 
suring of employee exposure, to nazards. 

4. Allow employees or their representatives access 
to accurate records of employee exposures to 
potentially toxic materials. 

5. Provide notification to any employee who has 
be^n or is being exposed ^) toxic materials in 

* levels exceeding those prescribed by an applica- 
V ble standard, order, or special order; an* inform 
any emplpyee so exposed of the corrective 
^ action being taken. 

Serious Injury or Illness 

Sekbus injury or illness is.defined Us any employment- 
related injury or illness that (J) requires inpatient hos- 
pitalization for a period in excels of 24 hours for 
othor than medical observation; or (2) causes an 
employee to suffer the loss of any membeY of the body 



/ 

or any serious degree of permanent disfigurement. 
Injuries resulting from a /violation of the California 
State Penal Code (except Section 385) or from, an 
accident on a public street oj highway are not within 
the jurisdiction of the Division 7 ot~ Occupational 
Safety and Health. 

Variations from Standards 

With approval from the Occupational Safety and 
Health Standards Board, an employer may be granted 
a variance from £ prescribed regulation. 

Permanent variance. To receive a permanent vari- 
ance, an employer must satisfy the board that an alter- 
native program obmethod of .eqiiaLor sufferjor safety 
will be provided for the employees. 

Temporary variance. A temporarv/variance can be 
granted by, the Standards Board if/n employer estab- 
lishes th£t? 



1. 



3.' 



The / prescribed standard cannot be complied 
with by the effective d^te because resources can- 
not be located. 
Everything ^possibl^is being done to safeguard 
the employees against' hazards covered by fhe 
regulation in question. 

An acceptable program for complying with the 
regulation /will- be established as quickly as 
possible. 



^Project Permrits 

Seme jtypes of work involve a substantial risk to 
employees. In these special cases an employer must be 
issuea a permit by the Division *of Occupational 
Safety and Health prior to the beginning of {he work. 
Some examples of .work for which the division must 
issue project permits are: (1) construction of trenches 
or excavations that are 5 feet (1.5 metres) deep or 
more.and into which a person is required to descend; 
(2) cpnstfuction of any building, structure, falsework, 
\or scaffolding work mbre than three stories high; and 
' (3) demolition of any building, Structure, falsework, - 
or scaffolding more than three stories high. 

Appeals * 

.Any employer who is served with a citation has tfte 
.right to file an appeal with the Occupational Safety 
and Health Appeals Board, which consists of three 
members appointed by /he Governor (o represent 
management, labor, and the* general ptflHic. Each 
- member is appointed to serve a term of four years. 
An employer who receives a citation qva notice of a 
civil* penalty may 4 submit an appeal to the Appeals 
Board within 15 working 4ays of the date on which 
the citation or notice was received. The appeal may be 
made with respect to. alleged violations, abatement 
periods,, or tfie amount of proposed penalties. 



Within 30 days after a case is submitted, the 
Appeals Board or a hearing officer will make a deci- 
sion on the appeal and will file an order or decision. 
Persons affected by this order or decision m'ay, within, 
the time limft specified, apply.to the superipriourt for 
a writ of mandate for the purpose of determining the 
lawfulness of the original order or decision or the 
lawfulness of the order or decision following reconsid- 
eration. 

Keeping Informed . • « 

A complete text of the California Occupational 
Safety and Health Act is available from the Division 
of Occupational Safety and Health, 445 Golden Gate 
Ave., San Francisco, CA 94102, 

Safe Working Practices 

The foundation of good' safety practices is built 
upon*a knowledge of basic safety principles and rules, 
but these general rules must be made specific if they 
are to be of practical value; in other words, they must 
be related to actual conditions on the job. The specific 
safety rules that are presented in the following para- 
graphs are important. Violations of such rules figure 
'in m^y industrial accidents. 

Practicing Good Housekeeping 

Good housekeeping* is essential for safety on the 
job. Floors, aisles, stairways, and ramps must be kept 
clear of materials, tools, ropes, electric %ords, and 
.^rash. Work areas must be kept clean and clear of 
unneeded materials and equipment. Oil, grease, mud, 
or other substances that could eause falls x must be 
cleaned up immediately. Any material or object that 
could be stumbled over should be removed from the 
work area or guarded if it cannot be removed. Form 
and scrap lumber with protruding nails should 
kept away from work areas and passageways. Pro- 
truding nails should be pulled out or bent fiat. The 
ground within 6 feet (1.8 metres) of a building or 
work area must be leveled, and depressions must be 
filled in or guarded. .Opep ditches must be bridged. 
' Adequate illumination must be available for work 
areas and passageways, and enclosed Spaces must 
have adequate ventilation; illumination and ventila- 
tion devices therefore must not^be obstructed. 

Wearing Appropriate Clothing 

The*worker should wear clothing that is appro- 
. priate for the work. Pants legs ^with^torn, bulky,^or 
turned-up cuffs may catch on a projection and cause a 
fall. Shoes that have thick soles and good halls reduce 
the possibility of injury fropi stumbling or slipping or 
v fronrrslfarp objects that might puncture the foot. 
Clothing that offers real protection is particularly 
important when the new, epoxies and mastics are 



being used. These materials can be irritating to the 
skin. ; 

Using Protective Equipment * . . 

The worker must use the safety equipment that is 
;provfded. The Construction Safety Orders require 
that eye protection be provided to workers who are 
chipping and repairing old "work or setting fasteners 
in concrete. The worker's eyes should be protected 
not only. from flying pieces but also from the fine dust 
that accompanies such work. In addition, respiratory 
or dust-filtering. equipment is recommended for use 
"when needed. Lanolin or other protective ointments' 
cap, be used on the skin to prevent cement dermatitis 
or allergic reactions to epoxies. Glaves maybe worn, 
hut they must be replaced if they become contaminated 
on the inside. A hard hat should be worn when con- 
struction is going on overhead. Goggles should always 
be worn when jile is'beingcut with a power saw. Long 
hair should be tied back and/or protected. 

Handling and Piling Materials 

Jncorreq handling and piling of materials may " 
result in a serious accident. Pifes of lumber-, structural 
steel, and the like should be made stabte^yith-headers 
or crosspieces in the pile to prevent slipping or tip- 
ping. " Piles of brick, tile, building blocks, and the like v 
should have headers at least every sixth course; and * 
when such a pile is over 4 ] / 2 feet (1.4 metres) high, it 
" should tapgr back 1 inch (2.5 centimetres) to each foot 
(30 centimetres) unless other effective means are , 
•employed to stabilize it. When cement or other sacked 
materials are to be piled more than 5 feet (Uketres) 
high*, any unsupported face of the pile must be 
tapered back (pile faces may be supported hy walls or 
other effective mqans). Materials must never be piled 
where they will interfere with of prevent the use of fire 
extinguishers, hoses, lights, or exits. 

When handling materials, workers should protect 
their hands with leather gloves or hand leathers. 
Whenever the gloves become contaminated on the* 
inside, they should be replaced. ; * 

The handling of dangerous materials, such as explo- 
sives, radioactive^ materials, chemicals, and flamma- 
ble materials, is strictly regulated. t 

These materials should be moved only by personsV 
who have been instructed in the safe handling of such 
nfaterials. 

Mixing of materials should b| done in a well- 
ventilated area. A well-ventilated are^can reduce the 
breathing in of sili<# dust during the mixifig opera- 
tion. The mixing Of some products must be done in 
the proper sequence. The ^manufacturer's instructions 
should be followed. Ignoring the instructions could • 
result in dangerous and/or explosive mixtures. When 
acid is being used, it should be poured into the water 



lifting Materials . - ' * 

Unsafe methods of lifting, lowering, and carrying 
materials can cause strains, sprains, and hernia. If the 
strain is exceptionally severe, dislocations and even 
fractures can result. When coupled with unsafe work- 
ing conditions, such as wet' and cluttered floor's' or 
dark and narrow passageways, lifting and carrying 
can result in bad Palls or smashed fingers or t^es. 

The worker should not try to lift or carry heavy 
loads, without help. Simple equipment that can be 
used for lifting or carrying si/ch loads includes rope- 
atid--pulley ^hoists, rollers, counterweights, dollies, 
"trucks, and tote boxes.*' 

Coordinated teamwork is necessary when two or 
more persons are4o work to'gether In lifting or carry- 
ing. Work partners should be of similar build if possi- 
ble. The direction vthey are to move; the timing of the 
lift^and the timing of placing and releasing the load 
must be agreed upon, but o^lyone member of the 
team should give directions. Work partners should 
keep in step when carrying a load. \ 

Using Hand Tools 

/ .Incorrectly used or poorly maintained hand tools 
are dangerous^ The chief hazards associated' with 
hand tools are the following: being struck by the tool 
being used or >y a tool used by another worker; being 
struck by chips from a tool or from'the material it is 
used upon; being struck by a tool that has come.off its 
handle; and stumbling over or being cut or hit by a 
tool carelessly left on the floor, on a workbench, or on 
a scaffold. 

A worker is in danger of being^njike^ by a tool if it 
k the wrong oneTor the job, if it is the right tool used 
in the wrong way, or if it is defective. A file will 
almost' certainly break if it is used as^a prying too], 
and it can inflict a severe puncture wound if it is used 
without a handle. A dull* chisel or other cutting tool is 
more likely to slip th^ri to cut. \ 

Before, swinging a hatchet, sledgeVor similar tool,* 
the worker should ensure that no other person is close 
enough to be struck. The heads of hammers and sim-' 
ilar tools must be kept tight on their handles. 

If the heajf of a tool becomes mushroomed, it may 
chip during use, and the flying chip may penetrate an 
eye or cause other serious injury. Mushroomed tool 
heads shouldr.be reground. Overhardened tool*' pre- 
sent the same hazard— they are brittle and tend to 
chip or break in use. 

Any tool not in*use shotild be returned to the tool- 
box or stored in a safe placefTools f tiafare carelessly' 
Ifeft lying about in work areas are common causes of 
industrial accidents. - * * r 

Almost all injuries that* occur while using hand 
tools would be avoided if a few' basic rules were fok 
lowed. These are the x following: 



, I. JUse thcrighf tooffor the job. 
£ Learn how to use the tool correctly." 

3. Keep tools in their best condition. 

4. Keep each tool in its place. 

The proper tfools should be used for mixing or ap- 
plying materials. The hands should not be used for 
.such operations'. Dffty tools should-not be allowed to 
t contaminate^ clothing with wet cement, epoxy, or 
mastics that may calise a skin reaction. 

Working with Electrical Equipment . * 

.The tilese^er mayo^r^q ui red to operate tile saws 
or grinders that are pdwefed by electricity. Electric 
shock is always dangerous. Tfi^shock alone could be 
serious and, under certain conditions, may even be 
.fatal. , • 

Electric shock results when all o\ part of the body > 
becoroes part of a live electric circuit. -A shock can 
occur only if the electric current finds a path through , 
the body, entering at -one .point and leaving at 
another. The intensity of the shock depends upon 
how much current passes through the body, which in 
turn depends upon two factory: the voltage (electrical 
pressure) impressed acrdss the body*and4he electrical 
resistance of the body at the momenrbf the shock. 

All electrical service wiring incorporates one or 
more live or "hot" conductors and a neutral or. 
"return" conductor. The neutral conductor is con- 
nected to earth ground. Shock will result if the worker 
does any~Df these things: (I) simultaneously comes in 
contact with a live .conductor and a grounded object 
or surface, such as a utility pipe, a "damp floor, or the 
earth itself; (2) simultaneously touches a live and a* 
neutral conductor, for instance, by gfasping both 
' exposed 4 conductors of a badly frayed power cord; or' 
(3) while in contact with the ground or a grounded 
object, touches a metallic object that has itself become 
"hot" through contact with a live conductor. 

Most electric shocks result when a person touches a 
live conductor while touching ^or standing, on a 
grounded object surface. The severity of an electric 
shddkyts much'increased if the worker's hands or feet 
are wet. Water or perspiration reduces the electrical 
resistance "of the body and allows more current to 
flow through it. Conversely, anj\dry insulating mate- 
rial that is placed between the body antf groiind or 
between the &ody and the live-condufctot; will prevent 
or reduce the severity of the shock. Rubber, wood, 
cloth, and other nonmetaljic materials are good elec- 
trical insulators if they are dry; wet rhsulating^mate 1 - 
rials are ineffective. 1 » 

The severity and extent of the injury resulting from 
electric shock are determined in part by the path the 
currem takes tnrough the bo?ly, If the^currenfaffects 
the vrcal organs,* particularly the heart or lungs, the 



probability of severe injury is much greater than if it is 
confined to a finger or a hand., The duration of the 
shock pnd the physical condition of the victim also 
affect the degree* of injury. * . 
^The first duXy of a person reaching a victim of elec- 
tric shock is 1o remove him or her from contact with 
the energized., wire or equipment, being careful not to 
contact either,tl^ victim or the energized object. The 
power must quickly be turned off if the switch is 
nearby, but no time should be lost in looking for the 
switch. A stick, board, rope, article of clothing, or 
other nonconducting object can be used totfree the 
victim from the wire, but the, thing used must be dry 
and the rescuer must be standing on 9 dry, noncon- 
ducting surface. A standard resuscitation procedure 
should be started immediately after an unconscious 
viqtim of electrical shock has bee\i separated from the 
energized' object, and a doctor should be called as 
soon as possible. Resuscitation should be continued 
until the victim is breathing normally or until a com- 
petent * medical authority gives the rescue worker 
other mStructipns. 

The insulation tfn-conductors must be in good con- 
ditio/!^ and all n^ncurrent-carryin^meial parts of 
electric tqols and power machines nmst be grounded. 
The dafiger of electric shock can Ipe held t(0 a min-* 
imum.if tl\e following rifles are observed: 

1. Consider all efectric wires live unless they are 
known to be otherwise. 

2. Do not work with electrical circuits unless you 
are qualified and^authorized to do so. v 

3. Do j^ot make repairs to electrical equipment 
unless you are qualified and authorized to do so. 

4. Double-check to ensdre that main switches are 
off before working near electricalconductors or 
other potentially "hot" dectrical\components. 
(Only qualified and -authorized persons should, 

'tolieh electrical components.) Locl^fhe switch 
box, and place *a warning sign on it, to ensure 
* % that .the main switches will not be turVied on tfy 
another person.- *• 

5. Be sure your hands are dry. Ifyou must work on v 
, a wet surface, wear rubbe^r-soled shoes and 

rubber gloves. ■ ' 
" 6. Use only heavy-duty extension cords, and inspect 
therfi each time for 'damaged insulation and 
fittings. 't * « 

7. Do not hang or bend*an extension cord across 
nails. or sharp surfaces. £0 not leave a cord 

' where it can touch wet cement or a truck can run 
over it. ; * 

8. *Make surejjiat all portable electrical tools, sudi 
as the tile saw' and drill, ate grounded/ If a 
ground has not been built in, use in extra wiij^f 
to ground* the tool casing to a water pipe. 
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jVorking on Scaffold!;/ 

f Tilesjetting geneWly is considered a light trade! The 
apprentice tiJesette/ should be, thoroughly familiar^ 

* with the minimum state requirements for light.trades 
scaffolds; however, some^ of the tilesetter's -work 
approaphgsTBat^of the heavy trades— such as install- 
ing marble*Ule on exterior facades. When doing that 
work, the tilesetter should %e aware, of the safety 
requirements for scaffolds used in the heavy trade! 

Anyone who 'is subject to dizziness or fear of falling 
, should not tfy to work at elevations. Those persons 
who know they cannot work at a height should notify 
their supervisor. <*• , 

Scaffolds must be provided for ajl'work tEat cannot 
i be done safely by workers sJbnding on permanent or 
solid construction. Elevate/platforms, scaffolds, and 
stairwells must have railings/ ° * * 

Specifications for safe scaffolds are given in Qrii-e 
fornia's Construction Safety Orders, and these must 
be followed exactly. The general requirements are 
that scaffolds must provide adequate strength, rigid- 
ity, and safety and that they must be anchoj-ed and 
braced to prevent swaying, tfpping, or collapsing. 
Scaffolds that are V/i feet (2,3 metres) dr faore above 

* the ground, floor, orievel undefneath must have rail- 
ings on the open sides and ends. The number of per- 
sons that can safely occupy a given scaffold must be 
made known to the workers on the job. They should 
strictly observe the^tated load limitation. The Sriiount 
of material that can be supported safely _hy the sca/- 
fold*must also'be stipulated, and this limitation too* 

. irtust be fully respected. Suitable protection must be 
given^to those working immediately below scaffolds. 
Like all other scaffolds, horse scaff6lds (piatforms or 
boards laid across wooden horses) are subjtct to regu- 
lations requiring their substantial construction and 

* bracing. 

' UsingdEIevators and Hoists 

• Construction material elevators and hoists are us'ed 
only for carrying material, not for carrying passengprs. 
No one should be permitted to ride in them qtfcep^to 
oil or repair guides. *■ 

* " < * 

Observing Special Precautions • 

ly in the training period, the tilesetter should be^ 
aware c>f the special safetyUiazards of the trade. 1 
ie tilesetter often must work on damp surfaces 
Tffet}nay cause a bad fall. The wet\nortar, which may 
contain ^active lime, c^n injure the^eyfes or. skin. 

The epoxies and mastics used jby.the tilesetter are 
particularly Hazardous. Most of tnem are flammable, 
toxicfShd Irritating to the skin. When these material^ 
are being used, the Construction Safety Orders requ^fe 
*that the Following precautions l)« taken: 45 



epoxies and mastics are p properly 



drrfcfully. < 




• I. Ensure that 
'labeled. 
2. Read the* labels cftrfcfully. 

'3. Use epoxies rfr ma'sticS ii*areas where the ventila- 
tion is'adequate,\nd avoid prolonged breathing of 
fumes, If electric 1 fans* aroused/ they .should J)e 
♦the nonsparking type..* v * • • ; 

4. Avoici prolohgedjcdntact with the skin; if any of 
the. material does'ppntact skrn, "wash immediately 
with plepty of water. ■ % 

5. # Do not use Epoxies or mastics in 'a 'room that con- 

tains/an open' flame. " > 
, 6 V Wash hands thoroughly after using these mate- 
trials, particularly' before eating. 

Whenever clqthing'becbmes saturated or impreg- 
nated with flamma'blejiquids, corrosive substances, 
irritants, of oxidizing agents, the. worker should 

• Remove the affected articles pronely and ensure that 
.* '.they are' cleaned properly (ConstruciiomSafetv Orders 

Section I522c) p • - # /t 

0 Wherejthe occupational duties of employees expose 
them to certain irritants, materials for «tlig proper 
cleansing of the skin may |>e required for tHfc preven- 
tion of skin di|qr^ers/Pep*endwig # 5pon the problem, 
these mateflals may bein.ihefctfm ot ordinary soap 
and water or special compounds. Ihat ar$ designed 
specifically i^bthe reqio*al of irritants from the 

^f^^H^fi^iC-bnstruction Safety Orders, Setffcon 

• i522dW\; h^ w *. . • / • 

\ As a : fifraf reminder, the tilesetter should be on the 
alert .at all times for heavy trucks backing into the 
work area. Although the driver, (of the truck is 
.required to souhd a^varning 'device, nearby ;Qon$trUc- 
'tion noise may prevent, other workers^from hearing 
the -devise! { # v t J - 

Maintaining, Personal Hygiene , . * 

^-'Health hazard^ W the ceramic tile industry ar^ 1 - 
primarily those^that. effect the skinjungs, and eyfeslT 
^Each indiyiehfa} should Use the common sense^approach 
' *to personal hygiene. Wearing'clean clothing every, 
day, properly maintaining the protective devices used,- 

• and keeping skin- and clothing free of potential irri- 
tants are personal responsibilities fc of the worker. 

, Some materials in the wet or unciired stage may act as 
skin 'irritants. Inhalation of sortifc powdered ingre- 
dients may;cause lung problems. The eyes also may be * 
Effected by irritants. .Cleaners should* be used that are 
not of 'themsefves harmful. Soaps or cleaners that are^ 
made especially for the removal of cement or resinous 
material should be' us'ed. Such solvents- as acetone or 
gasoline should never be used to clean Jiands. * 

Reporting an Accident * ' 

Whep an accident occurs, a report must be made of 
any injury that is sustained, no matter how slight. 
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A first-ai^ kit should be availably at the jobsite. 
Small cuts or abrasions may seem of little conse- 
quence; but/ if threy become infected, they can be as 
serious «s a major injury. A 'cut should be disinfected 
as soon as it occurs. If a worker is ittjurcd'in an acci- 
dent, first aid should be\administ<*rcd, and a doctor , 
should 'be called. When art* accident results from $ 
ha/ardou&condition'that is correctable, the condition 
should be brought to the attention of the supervisor 
cftid be corrected. 

' Study Assignment 

Construction Safety Orders (Latest edition). Sacra- 
mento: California State Department of Industrial 



i 



Relations, Division of Occupational Safety and Health. 
Rc v ad*yruclcs I through 4, 14 through' 30, and 33 and 

34. % % y 

American National Standard A NSI A 10-20- 1 977 (Latest 
edition), "Safety Requirements for Ceramic Tilc.Ter- 
ra//.o. and Marble Work." Read portioaan ceramic- 
tile. • 



x^Note to Instructor 

Arrangcnacnts may be made- with a local Red Cross 
chapter to ha^c an instructor in first aid visit the class 
to demonstrate the treatment of injuries. 
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UNIT A - INTRODUCTION TO THE TRADE 

t 

TOPIC 2 — SAFE WORKING' PRACTICES 

Study Guide 

Determine the correct W7ofeach numbered blank in theWence, "and write it in the co^sponding 
blank at the right. / x 6 




1. When \\{\\ng)p£/y objects, a person should use the s.trong muscles'in the 1 and 



2. 



•Ipp^cy should be washed off the skin immediately with _3_. ' ^ 

<T 3. Epoxies and mastics are safety hazards because many of them are toxic, 4 , and 4 

irritating* to the skin. * ' 

.4. In connection "with the scaffolding to be used, tilesetting generally is.considered a *5 
S trade. . , 

5. To pull aperson free from contact with a live power line, a(n) 6 7 should be 6 
use*! 



6. When they are chipping tile, filesettersS>houlcUrotect their eyes from flying pieces 
and from J5_ 9 . \ 



7. 



9. 



7. Wet cement is injurious if it contains active lQg, 0 10 _ 

8. The California O^ptfpational Safety and Health. Act (CAL/pSHA) encourages 11. _L 
employers to maintain 1J and 12 working conditions> ' i V' 

4$ — — • n~ 

9. Periodip^spections at t he tob site are made by trained 13 14 from the Division 13. 

of O<Jcupati'Qnai;Saf0ty and Health. " l4T _ 



10. A'worker should ^ IS to' perform work that woufth ^le safety orders. * 15 

• 16, 

1 1. Where working partners are carrying a load, they should keep in 17 , and only 17, 

one should give '18 . " - . ~ — • . i 

% - B b» * i 

, 12. Elevated platforms, sqaffolds^and stairwells must have J9_y • \ 19. 

13. Simultaneous contact with JSO^ electric wire and any _2^ will result in a shock 20 

^ . ' *- ■ 2L 

14. If a Worker's hands or feet are _22_, the severity of an electric shock will be 23 . 22. 
- • • . ~ 23. 

15. Epoxies or mastics should not be used. in a, room that contains a(n) 24 25 . 24. 

■ * • ~ ^ 25. 



UNIT A - INTRODUCTION TO THE TRADE 
TOPIC 3 - TRADE ORGANIZATIONS 

This topic is planned to provide answers to the fbllotviixg questions: 



• What organizations have' be§n formed to serVe the iilesetting trade? 

• What aTe the objectives of the Cetamic Tile Institute of America^ 

lOUS^v? 



Who writes installation and material specifications for the 'tile industry? 



The members of the tilesetting trade are served by 
numerous oVganizations. This topic presents informa- 
tion on the international union to which the employees 
belong, associations of which theil* employers are mem- 
bers, and other organisations that do research ancf 
promotional work for the tile industry- 

Employee Organizations 

Tilesetters belong to *he International Union^ of 
Bricklayers .and Allied Craftsmen J1UBAC). This 
name was* recently changed from the Bricklayers, 
Masons and Plasterers International Union of Amer- 
ica (BMPIUA), which* was first organized in 1888. 
Then it was known as the Mosaic and Encaustic Tile 
Layers and Helpers International Urtion. It became 
affiliated with the American E§4eration of Labor (AF 
of L) in 1890 but was disbanded three years later. In 
1896 the San Francisco Building Trades Council ' 
issued a charter to the Mantel, Gr^te and Tile Setters 
Union; however, this union was recognized inth<£S&n 
Francisco area only. 

The Mosaic and Encaustic Tile Ltyers^nd Helpers 
International Union was reorganized at Nashville, 
Tenn., in 1897. At its biennial.convention in. 1901, the 
n^ne Ceramic, Mosaic and Encaustic Tile % Layers and 
Helpers International Union was adopted. 

In October, 1916, ihe Bricklayers^ Masons and. 
Plasterers International'Union of America joined thfc 
AF of L, and in February, 1917, the Building Trades 
Department of the AF of L.recommendec&hat it take 
over the tile Jayers union. This recommendation was 
upheld a( the AF of #1 L convention in Philadelphia in 
1918, and the tile layers' charter^as revoked. 

The ]UBAC meets in general convention bien- 
nially. Ttie union also sends delegates to AFL-QO 
conventions. The delegates participate in the program 
and have a voice in determining the general policies. 
. Business of general importance to the subordinate 
.unions appears monthly -in the I UBXC Journal 
which is edited by the executive board of the interna- 
tional union. This journal is authorized by the union 
constitution to publish an^ account of all reported 
accidents incurred through faulty or insecure sc&ffplds. 

Subordinate unions of the IUBAC have tfie power 
to. govern their own apprentice programs subject to 
restrictions reserved to<he international union. They 
,keep a roll of all apprentices during the period of 
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apprenticeship. The international union registers each 
apprentice at the time of indenture^The apprentice is 
assigned a registration number, which is in effect until 
the day he or she is initiated. The intecoational union 
also issues to all subordinate unions a dues record for * 
each apprentice. 

Besides negotiating workagreements for the empfoyees, 
local unions have the responsibilities of enforcing 
apprenticeship agreemehts, establishing minimum wage 
scales for each period of the apprenticeship, and 
adjusting the term of the apprentice training to a 
longer period- if the* apprentice has failed to progress 
sufficiently to deserve the wage grantedjourne>-le\'el 
tilesetters by employers. - 

Tilesetters unions belong tf) the local,. building' 
trades councils. These councils are designed to coqrdi- 
nate the interests of the varioys building trades 
unions. In the larger centers the tilesetters senddele- 
gates to citywid'e policy organizations called ^central 
labor councils. t . 

Employed Associations 

The tile contractors have their owr\ associations. 
The two largest stich groups rn Califor : nja.are the Tile 
Contractors Association of Northern California* and 
the Associated Tile Contractors of Southern Califof- . 
nia. Sacramento, Fresno, San Diego, and San Bernar- 
diho also have associations. In addition, tile contractors 
can join, larger groups that work on a statewide or 
areawide basis. The Western States Ceramic Tile Con- 
tractors Association serves tile contractors in the 13 
western states. ~ 

These employer associations are formed to estab- ^ 
lish a code of ethics for the members and to bargain 
with the' unions in their areas. Their constitution and 
bylaws make it mandatory that those who belong con-. 
forrrrTcr^age levels and conditions agreed upon and 
written into an agreement. - 

The associations hold moetings to discuss mutual 
problems, exchange^ ideas, examine new materials; 
review promotional material, and conduct coutine 

business. 
i # 

Joint Employtft-Employee Organizations 

Each apprentice tiljbsetter should know about the 
joint employee-employer organizations that work for 
the benefit of the trade. These groups .are compara- 
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tivejy new. They are being organized in a number of 

areas for the purpose of -promoting quality tile 

installations. ' 

The first such group to be Successful in the industry 

started in Los Angeles in June > 1954, withTile Layers' 

Local f8 and the Associated Tile Contractors ot 

Southern California, under the na"me of thk Ceramic 

Tile Institute (CTI). Institutes are now established in 

San Francisco, Saji Diego, and Sacramento; Phoenix, 

Ariz.;.. Portland, Ore.; and Seattle, Wash. 

*In 1962 the San Diego, Phoenix, and Los ^ngeles 

groups established the Ceramic Tile Institute of 

America. This organization serves all members of the 

ceramic tile industry. The organization's objectives 

are the following:- _ 
* 

1. Advertise by direct mail or .through trade publi- • 
4 cations,, newspapers, radio, and other mean** to 

promote quality tile installations. 

2. Distribute publicity on activities of the tjle 
industry. - \ 

3. Promote education, using various means, such 
a§ newspapers, seminars, and visual aids. 

m 4. Work <vith and serve on committees that arc 
writing codes; such as the Uniform Building 1 '. 
Code and Uniform PIumbinj*>Cbdc. 

5. Conduct research to be certain ttfat materials 
and methods used wilL be, satisfactory. 

6. Work with the construction and building depart- 
ments of all governmental agencies on specifica- 
tio.os'anti details for tile installations. 

7. Disseminate technical information on job instal- 
lation problems to members of the Ceramic Tile 
Institute and the- construction Industry. 

8. Work wijlh building and plumbing code authori- 
ties on matters pertaining to the best practices of 
installing tile. ' ■ ' 



9. Work with suppliers of tile, inflation mate- 
rials, and tile accessories to developv products 
th^t will ensure satisfactory installations. 

10. Support CTI representation on all American" 
Society for Testing Materials (ASTM) or Amer- 
ican-National*Standardsi Institute (ANSI) com- 

^mittees that * are concerned with ceramic tile, 
Tiistiillation materials, a"nd specifications*. - x 

11. Develop installation specifications where such 
are not already available. Y 

12: Encourage union tile contractors and tilesetters' 
unions to accept installation and material stan- 
dards. 

13. Help overcome jobsite installation problems by 
providing a counseling service for a project prior 
to, during, aqd after the installation of tile.' 
\ 14. Investigate job problems.and^distribute findings 
tp Ihe CTI members^ concerned in accordance 
"/with the Rules .of Procedure. 

Manufacturers' Associations ' 1 

Manufacturers of tile and tile. installation products 
haveiormed groups to promote their indiv idual prad= 
v ijfcts. These associations also support research and 
developmefft programs for new methods and tech- 
niques {6 promote the_use of tile and related* material. 
They also participate' in writing specifications a«d 
standards forUile on a Local and national levej./ 

One such association is the Tile Council df Amer- 
ica. The members oltthis group are 20 to 25 ,q(UJtc 
largest tile manufacturers in the United States, they 9 
pubjish technical tips on installing tile, Write specifica-* 
tions, and promote the use of cerarmc tile. .They also* 
support a research center, at Princeton, N/J^, to i 
develop qualify materials, and improve installation* 
methods. ' 
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UNIT A »— INTRODUCTION TQ THE TRADE- 
" TOPIC 3 - TflfADE ORGANIZATIONS 

Study Guide ^ . 

Determine tfyef correct word for eaclyiumbered blank in She sentence, and write it in the corresponding 
r bl&fifc at the rigffit. 

t*$ml. Tilesett6rs Jinions belong to the local J_ _2_ council! 1. 

2/ The internatioHaUunion holds y convention every 3 years. > 3. 

3. The tilesetters union is a part of the ._4_ of 6 and Allied Craftsmen, 4. 



5. 
6. 



4. The Ceramic Tile Institute encourages contractors and unions to accept 7 and 7. 

8. 
9. 



8 9 . . 4, t " 8. 



' 5. The first successful tilesStters' uni6n>in California was formed in the year JO . ^JO. 




TOPIC 1 — MANUFACTURE OF CERAMIC TILE 



Mhis topic is planned to provide answers to the following questions: 

• How ar,e tiles manufactured? 

• What specifications are use*d in the tile industry ? M 

• How is moisture removed from tile? 



I he tilesetter must ha\e a thorough background m 
the time-tested materials and methods used in the tile- 
setting trade to be able to adapt them to the con- 
stantly changing ^mands of the building industrv. 

T his unit includes information on tiles and the base 
materials, backings, and grouts that are needed lor 
setting tiles It. also includes details on the tools used 
bv .the tilesetter and the inserts and accessories that 
often form a neeessarv part of the tile installation. 

The apprentice should re\ie\\ the material on basic 
.mathematics and basic tools in the Introduction to 
Appiemueslup. Each apprentice will ha\e to know 
simple mathematics, such as addition, subtraction, 
multiplication, division, and fractions, before he or 
she can prepare the backings or mix the base mate- 
rials and grouts in the correct proportions. 

iPhe information on>pecifie tools required bv the 
trade as gi\en in tins workbook is planned to supple- 
ment the discussion on tools gi\en in the introduction 
to Apprenticeship. 

Tile Specifications 

Before studving the topics in this unit, the appren- 
tice must have an upderstanding of specifications, 
which are essential ty the construction industrv. Spec- 
ifications form a legal document that must be fol- 
lowed in doing tilework and .all other vvorK on a' 
project. A tilesetter can safel) deviate from the speci- 
fications onlv if a written change order has been made 
b> a responsible part), who is usuallv jhe architect, 
ovvner % , or general contractor for the 'protect. 



Specification writing recent l\ has become a sepa- 
rate profession. Specification w liters have a nation- 
wide professional organization known as the Construction 
Specification Institute.- 

Individual project specifications and standard spec- 
ifications are written bv trade groups. rhe$Q*are so 
important to tilesctters that thev arc used as reference 
material in this and succeeding units, Die following 
explanation is given to help the apprentice under- 
stand the purpose of each. 

American National Standard Specifications 

. American National Standard specifications have 
been prepared to serve as a guide for specification 
writers and to furnish therewith all the information 
thev need to write a tile specification for an individual 
job. A reference mav be poit into a particular job 
specification, such as the following. "A41 tile on this 
job shall have workmanship and application con- 
forming to the American National Standard Specifi- 
cation A 108. 1 -1976." The tilesetter must be thoroughly 
familiar with such specifications. He or she should 
know, for example, that Specification A 108. 1-1976 
pertains to the conventional method of .setting tile and 
that Specification A 108.5 pertains to the thin-bed 
Portland cement mortal method of setting tile. Ameri- 
can National Standard specifications are developed 
bv the American National Standards Institute (ANSI). 
This agene) formerlv was known as the American 
Standards Association (ASA) and the United States 
of America Standards Institute (USASI), 
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Standard Specification CTI-R3- 101-62 

The Standard, Specifications for Installation of 
Ceramic Tile with Water-Resistant Organic rfdhe- s 
'sives (CT1-R3- 101-62) were developed by the Techni- 
cal Committee of the Ceramic Tile Institute to 
provide standards that ate compatible with,Ca[ifornta * 
building codes.* 

o 

'Standard Specification CTI-R7- 103-62 

* * • * ' * " 
Ceramic tile floors are the most successful shewer 

floors available, byi they ipust be installed correctly. 

The Standard Specifications for the Installation of 

Tile- Lined Shower Receptors lCTl-R7-t01-62fr.\fcm^ < 

developed in cooperation with the International Assp- 

ciation of Plumbing. and Mechanical Officials as a 

♦standard.Tor the. Uniform -Plumbing Code. 
* ** * * 

Recommended Standard Specifications * 
•for Ceramic Tile 0 * , . t 

The nationally recognized standard for the manu- 
facture and quality controi-bf ceramic tile is Recom- 
mended Standard Spei if nations for Ceramic ^Tile 
(TCA- 137.1-1976), which was published by the Tile 
Cpuncil of America. An improved and updated ver- 
sion of this standard was written by an industry com- 
mittee and adopted in J^79 by the American National 
Standards Institut^Mvith a designation of ANSI I37M- 
1978. ' . • • 

During ttie past 50 years, the ceramic tile industry 
Jkjs- fried to. provide specifiers, architects, and con- c 
surfers with the best available'information on , the 
products of the industry. *' , 

American Society for Testing Materials Standards 

In rrfany places tHro^ughout this workbook, refer- ^ 
ence is made to the American Society for Testing 
Materials (ASTM). Jhe volumes of books required to' 
record all thk items tested' would fill many shelves, 
and the^ are stocked Only by libraries, testing labora- - 
tories, and construction industry Organizations. 

The ASTM was fd'rmed because the construction 
industry needed % standardization of specifications 
and melhods of testing; The organisational meeting 
was helftn Europe in 1882, but the members from the 
United States soon decided they needed a separate 
organization and in 1902 incorporated the present 
society. It is so widely known'that testtog laboratories 
and 1*11 parts of the construction industry use the 
ASTM standards and testing procedures. 



Tile-Forming Processes x 

Apprentice tilesetters will not^be^Tpected to manu- 
facture tiles, bfat they shoy+tr have *a bfoad under- 
standing of the materials and processes used in the 
trade, • " 



Although -tilesetters work with tiles made 4 of a a va- 
riety of rpaterials - glass, marble, and cement, as wefl 
as those of ceramic origin -rno^t of the work involves 
ceramic tiles. The manufacturing processes described 
in this topic are used^in the production of ceramic 
tiles., * . * s. 

THe principal methods of forming ceramic tiles are 
the dust-press process, in which the tile body is v dried 
to almost a dust consistency before it is pressed into 
shape; the extrusion. process, in which a slightly wet-* 
ter tile body is , forced through 'a specially shaped 
opening; the slush-mold process, in which a much 
k wetter mixture is poured into molds; and the ram- 
press process, which is similar to the dust-press pro- 
cess -but is for larger pieces. # 

Most wall tiles and trim shapes are dust-pressed. 
The tile body is a mixture of finely/ground talc and 
natural clays, with different mixes used for different 
types of tile* The correct proportions of clays #fc 
mixed with water and passed into filter presses where 
excessive water is pressed out. This mixture is pulver- 
ized, dried, and then pressed intcf different tile shapes, 
by steel* dies mounted on hydraulic presses. 

After it has been pressed, each tile is inspected for 
smoothness, size, and general imperfections. At this 
point it is called "green*' tile. Some manufacturers use 
a process that requires two firings of the gre^n tiles to 
attain the desired hardness and glaze. A patented pro- 
cess that Requires only one firing for hardness and 
glaze application is used by other manufacturers. 
Both methods are des£rifred later in this topic. 
Regardless of the process, used, the dust-press method 
places a limitation on size and thickness of the 
tiles formed (Fig. B-l).'. 

For the extrusion process, a mixture of clays, and 
sometimes shale, is proportioned with water to form a 
stiff mud. The, mixture is put into a machine that 
exyud^s and cuts it to the correct- size. The pieces 
then are inspected for size and smoothness. Nfcarly*all 
quarry tjles and some ceramic mosaic tiles are pro- 
duced ^y this method 

In the slush-mold process, a wet mixture* of clay is 
poured into molds. After a period oT drying, the 
molds are removed, and the tiles are placed in a kiln" 
and. fired at the desired temperature. The glaze usu- 
ally is applied before firing. %^ • *■ 

In the ram-press process, two metal dies are used to 
form tjie green tile. The* purpose is twofold: first, to 
get any desired shape, and second, to control the 
thickness. Two firings are required as in the dyst- 
pfess process.-Xhe tolerances are the same as those, for . 
the dust-press method. The ram-press process is used 
mostly to make lacge pieces, such as ceramic veneejs 
and some of the decorative a tiles (Fig. B-2). 

Other processes are used also, but thos^ described, 
above, are the most widely , employed. Generally 



speaking, the clust-picss aiuMam-press processes aic 
used where close toleiances ol sl/e aic desiied. \e\t 
In aeeiiracv ol maiuilaetiue is the e\ti umoii met'lrod. 
I he tolerances lot it hk close, but not as line as those 
loi the other two methods. In the slush-mold piocess.., 
an uneven tde 01 one that has the uppcaianoc ol being 
handmade is produced s 
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Fig. Ram pressing 6 by 12 inch (15.2 'by 30*5 cen- 
timetre) tile 

Firing Process 

, The degree ol \ itrrifcfttion expressed concerning a 
tile indicates the percentage ol mojMurc it will absorb, 
An impervious tile is one with an absorption level of 
lt;ss than 0.5 pcicenk A'ltrcous tile will absorb as much 
as 3 percent moisture: scmivitreous tile will absorb 
more than 3 percent but less than 7 percent mois- 
ture; and nonvitrcous tile will absorb more than 7 
percent moisture. 

General!) speaking, vitreous and scmivitreous tiles 
a-re given a single firing. I he colors are usuallv eon- 
# lamed in the mtjcture of the tile body., 

Gla/cs and colors usuallv are patented b\ individ- 
ual tile manufacturers. Gieen tiles (which are fiesh 
dust-pressed and ram-pressed tiles) arc fired at a high 
initial temperature to lorm a ''bisque 4 ' (any tile shape 
that is readv to be gla/ed). Holloumgthis, thegla/e is" 
sprayed onto^the bisque, and a second firing at a 
lower temperature (glost firing) fuses the glii/e with 
the bisque. The glazed finish and color are thus con 1 
trolled at- this glost firing. Tiles that are not gla/^ed. 
require only a single firing. 

Tiles are gi vert special decoration by the silk-scrcen 
process or bv hand painting. Gla/es arc used to pro- 
duce the color. 
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Grading Process 

I he giading ol tile is based on surlaee blemishes, 
waipage. si/c. and gcneial appeaiance I he grades aic 
"standards" and "seconds." I hose tiles that aic not 
good enough to pass as standaids oi sccojids arc 
icleiied to as culls and noimallv arc not used in tile 
installations. Culls aic oltcn cuished'loi roolmg 
chips 

t 

Tile Shapes 

Wall tiles aic made m squaies. icctanglcs. ti tangles, 
hexagons. oftagoriR and cncles I he shapes shown in 
Hg. IKVaie those most common Iv used in the Hade as 
detei mined bv standaid willing oigani/ations and 
adopted bv the standing committee on ceramic tile. 
Individual manulactuiers also pioduce m«in\ othei 
shapes. Apprentice lilescllcis should stud) maiuilac- 
t in ci s* catalogs to lamiliaii/e themselves with what is 
available. j \ 

A comparative!) new process eliminates a second 
lning loi glii/ed wall tiles and mm shapes Altci the 
gi ecu tile hits been inspected and cured (that is. all 
moisture has been icmovcd), the gla/e is added to the 
lace, and the tile is hied in the kiln, thus eliminating 
the bisque firing. I he si/c and finish ol the tiles arc 
conn oiled bv the amount ol heat and the time spent 
in the kiln. 

Stud) Assignment 

Ra omtnended Standard Spa if nations lot Cvranift 
Tile (ANSI AI37. 1-1980). Read entire specifications. 




Fig. B-3. Modular breakdown of a 6 by 6 inch (15.2 by 
15.2 centimetre) tile 
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UNIT B TILE, MATERIALS. AIMD^TOOLS 

* * 

TOPIC 1 - MANUFACTURE OF CERAMIC TILE 

Study Guide 

Determine the correct word for" each numbered blank in the sentence, and write it in the corresponding 
blanket the right. * 

> • • 

L A bisque is a tile that has been fired _J_, - I 

2 -After a tile has been pressed out, it is' called a _2_ tile, 2 ^ 

3. Most of the tiles set b\ a tilcsct,tci are ol _3_ origin: 3. 

4. Most wall tiles are made b\ the 4 -press process. 4, 

5. For tiles that require more than one firing, the gla/e is usuall\ applied at the 5 5, ' , 
firing. 

6. Tile with water absorption of less than 0 5 percent is called _6_ f 6/ 

7. Scmivitrcous tile has a degree ol dcnsitj that will absorb less han 7 percent oi 7_ 7, 

8. Most quatr\ tiles are produced* b\ the pioccss K 

m£L A vitreous tile general!} is gi\en J>_ firing(s). , 9, 

10. The two grades oi tiles sold commercial!) aie standards anil 10 . 10. 
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UNIT B - TIL£, MATERIALS, AND TOOLS 



TOPIC 2 -.TYPES Oil TILE 



J his topic Ls planned to*pfiHide ansvvcis 

• What is qijarn tile? - 

• How is. fuitgiee trie us erf? 

• What is paver tile? 



I he oYigin dI the word ttlc is in the Anglo-Saxon 
woid mn'L which is a derivative o.l the I at tn icuiulu 
horn /(»!*« TV, meaning u> (<nrr/ lod^v, tiles aie used 
as covering or. sin lacing loi Moors, walls, and ceilings, , 
ami loi decorative and vunitarv purposes on the intc- 
noi ami eytenoi ol buildings 

lo be a true piolessional, flic tilcsi'ttcr needs to 
understand the manulactuie ol tile and to have A 
thorough knowledge ol the types and si/es ol tiles, M 
New trim shapes, colors, and designs aie being pio- . 
duccd constantly Modem show looms give the home-* 
owner, buildei. and architect a clcaj picture ol, the . 
types ol tile available and the appearance ol the com- 
pleted tilcvvork • I he tiltfscttci must keep up with the 
latest rfiatenals and ^methods ol installation * 

I he dilleient si/es ol tile usc^l today vary horn the 
\ by \ inch (I 0 by I 0 eentimetie)' papCi-mountcd < 
mosaic tiles to the. 16 by IS inch (40 6 by 45 7 centime- * 
tie) gla/ed wall tiles I he combinations ol .shape, si/e, 
and color ol tiles usetl aie limited onh b\ the imam- 
nation ol the desmnci 

Major. Tjpes of Hie *" 

I he maioi types ol tile aie glared wall tile, quarry 
tile. ccMamie mosaic tile, and paver tile 

(ila/ed Wall 1 ile v 

Gla/ed'wall tile (nlso called gla/ed interior tile) has 
a glass-like sin lace, usually classified as bright gla/e: a 
matte finish, or a sci ateh-pi oof finish known as crys- 
talline gla/l* (I ig. B-4) this, tile is made by the dust- 
press mcthojl} ~ 

Quarr> Tile , ^ 

Quarry trie is usually ^rngla/eo! tile made of natural 
clay or shale. It is vitie'ous, and it vane's in si/c liom 3 
by 3 inches (7.6< bv 7.6 centrmctics) to 9 by 9 inches 
(22.9 bv 22.9 centimetres) .Hid in thickness from 1 j to 
l'/ 4 inches (1.3 to 3 2 centimetres). The mosU'eom- « 
nuMily used si/e*s are 6 by 6 inches (15.2 by 15.2 cen- 
timetres) and 4 by. 8 inches (10.2 b>"20.3. centimetres). 
f Thc color is <A>ntaincd in the .clay and ^Kale used in 
the body of the tile. It is maim fact UrecJ by the extru- 
sion method. 

Quarry tile is very durable and is used where long 
servicers desired (hg B-5). Different finisljes are 



the following questions: 




See colcy reproduction on page 1 19 

.Fig. B-4. Glazed tile installed on floor * 
and fireplace hearth 

available to meet the different conditions encoun- 
tered. Quarry tile is commonly used on the floors of 
l^itchcns and large f<jod-processing plants and on 
patio and, roof ciecks. 

Special-purpose quarry tiles arc the ship and galley 
tile "and packinghouse tile. The ship and galley tile is 
made with fm indentation,on tfie face, to prevent slip- 
ping. Packinghouse tile usually is a little thicker than 
legular quarry tile. - 

( eramic Mosaic Tile 

Ceramic mosaic js a term generally used for 
ungla/^d dust-pressed tiles. that arc less than 1\\ by 
2(4 inches (5.7 by 3.7 centimetres) (Fig. B-6). Hovv- 
cv.c-r, they are sometimes manufactured by the extru- 
sion process,, and they are also available with a gla/ed 




• * See color reproduction on page; 120^ 

Fig. B-5. Quarry tile installed on floor that will 
9 withstand heavy pedestrian. traffic 



finish, which can be cithci a clciii 01 coloicd glaze 
1* slkiIIv . ihev aic viticous Di scmix itieous 

I Tic most xxidclx used ol ihcsc tiles aie the pouc- 
hitis, xx huh haxc a smooth, ha id linish. and the natu- 
lalfdaxs. which haxc a finish that is less smooth and 
haul than that on. the pouclains Roth ol these tiles 
arc x m coils. * 

Pater I He 

Pax ci tries usuallv aic made b\ the dust-piess 
method l.lie_\ haxc a facial oica ol 6 bx 6 indies ( 1 5* 2 
h\ 15 2 ccniimciies) oj moic and a thickness of \ to 
\ inch ( f Oto 1 6 centimetres) Otliei \\ ise, paver tiles 
icscmble icjamii mosaic tiles in appeal aiice^Paxer* 
'•tiles aic xerv dm able and iye used xxheie i oTi tz service 
is dcsiied Ihev .also aie axailahle xxnh nonskid 
su i faces. i 

Minor I Apes "of Tile 

Manx othci tvpes of tile can be used to pioduce" 
special effects. 

* Glass Mosaic lile 

/ 

Glass mosaic Hies. whidi aic available in a com-' 
plete lange of colors, aic used foi a varictv ol pui- 
poses. ranging fiom building extcnors (rig. |}-7) to 
bar and liieplacc facings and lunTrert1ri7ims~lTa]ies"Tr) ~~ 
tabic tops Mo\l of thugLfss mosaic tiles used toclyv 
are imported fiom Italx, but sonic aic shippedifom 
Spain. Mexico.- and Japan /Glass mosaic uie.s are, 
made b\ a process in xxhich the mollcrf glass/is pouiod 
into wairic-upc molds fiolfii \\ hich the cooled glass is 
bioken into indi\idual ides ayd mosaics Ihcsc piod- 
uct.s generallv .ire mounted ftn paper similai to that 
used lot ceiamic nfosaic tiles. I he sheet sizes' usualK 
are 12 bv 12 inches (30.5 bv 30.5 centimetres^ and the 



paper is on the face side of the Hle\. lire tik\aie 
about ^6 inch (0.5 centimetre) thick. 

An Older is pc of glass mosaic tile is available in 
xaiious sizes. It looks likeplale glass with a gold leal 
sandwiched between the two fused sheets of glass. 
This tile is called gold Venetian glass tile. Its thickness 
is about '' 4 nidi (0.6 centimetre). , / 

(ilass mosaic tiles usual!) are mounted on papci in. 
the lactoix to cpnlorjjfi to the needs of the tile job. lor 
example, some sheets aie cut along pieseribcd lines" 
accouling to the^ design. I he sheets aic numbered on' 
the back oi paper side with Luge numbers and on the 
front side with sniajlei numbers. IJic numbeis on the 
front arc on papci labs that aie made of masking tape 
and extend from the top, bottom, oj center. A bold 
red line on the back and on the tab designates a center- 
line, parallel line, or springjine on the sheet where the 
tesserae change diicctions or xvheic the tilcs are cut 
smallei to turn a cornei xxiih a small ladius. I he 
match maiks are penciled on 'the back. Ihcsc cut 
sheets usual!} confoim to a mastei lax out plan pre- 
pared in numeueal ouiei b\ a mosaieist, and thev 
caifv the notation that llie mastei plan is shown in* 
i excise. % 

Although foreign manufacturers of glass mosaic 
tiles indicate dimensions in centimetres and millimef 
tres, in this country thesj^ttfos usually are specified in 
inches. For example, the 2^by ^entimetre size is 
approximate!) Y A by \ A inch; the 2$' b> 2.5 centimetre 
si/e is I bv I inch; and the 3.0 bv 3.0 centimetre size is 
l.Mft bv I V lb inches. The popular rectangular glass 
mosaic tile is 1.5 by 3.0 centtmbtres or by l 3 /i 6 
inches, and the 1.5 bv 1.5 centim/tre si/e is acceptable 
as by 5 / 8 inch. V ** 





See color* reproduction on page 121 

Fig. B-6. An example of ceramic mosaic installation * 
at Racquetb|JJ World/ Fountain Valley, Calif. 
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. y See color reproduction on page 122 

Fig. E|-7 Venetian glass mosaics on the exterior' ^ 
of a building in Los Angeles 

(Glass mosaic tiles usuallv aic cast withjjn undcicut 
on the hack edge to laeihtate sOtting them aiouini 
columns and rounded external eoine'is and to make a 
better kev in mortal beds, pure coats, and grout 
loihts. Sonic are beveled on lour sides ol the tessera, 
and these are easiei to curve and fit/to a column with 
a small radius 01 to set as sell/edging on outside- 
eoineis. I he setting practices an/i the tvpe ol mortar 
and giout mixes hit these glas\ mosaic tiles are the 
same as those lor *lftNr^alla/ion ol eeiamie mosaic 
tiles " / 

( enient Both file i / i . * / 

Cement bodv tiles are hiade Irom a mix oi portlaild 
cement and sand or Aggregate, with an inorganic 
color mg material adtkrd (Hg. H-8). The> are loi Aed 
bv -a di v-picss or slush-mold process (because nd fed- 
eral or industrial specifications regulate these ttlSs, the 
tilesettei must rclv on the reputation of the tile manu- 
facturer to ensure high-q ualitx products. Cement tilers 
come sn plain colors, patterns, and terra//o/lesigns, ( 
hmvcvci. these colors and -designs lade uruier sun* 
light Pebble aggregate tiles w it h ground fact surfaces 
* and exposed^aggregate or exposed pebble shi faces are 
available.. These tiles are formed bv the Addition of 
organic materials to the face of the product, a process 
that kills the set of the cement, in that area and permits 
the removal ol the cement and fines frorn the surface* 
{a expose the clean aggregate or pebjhle. 

Faience I ile j[ . • 

Faience tiles usually have a gla/dl surlace with a 
handmade appearance jj^dueed by a'special treat- 
ment of the gla/e and the KTsque/I'hev are used for 



special- decorative c fleets (Fig..B-j8)' The name of the 
tile comes Irom the Italian town ol l ; aen/a. where a 
Ule resembling line Persian tile was made in medieval 
tunes, hence. A-hc I resell called this tvpc 
* , Luence. <M i hefe tiles range in si/e,lrom 6 bv 6 
( 1*.2 bv 15.2 tenUnietues) to 12 bv 12 inches 
30.5 cenlmieyics). and incv usuallv are thicker than 
gla/ed wall tiles I'ligla/ed faience tiles also are 
available. 



Ski 



Smajti- I'>pc Class Mosaic l ife" 

Smalti-tv pe glass mosaic tiles, also cMled Bv/antine- 
mosaics, have a rouuh. irrcmilai surface and varvi** 
Irom 's-to >N inch (0.3 to k() centimetre) iifthickness. 
'I he average si/e of this tv pe ol tile is N bv \ inch ( 1.0 
bv 1.6 centimetres). Spialti-tv pe tiles are pioduced in 
manv c/olors and are used for murals, geometric 
designs, letters, and variegated backgrounds (Fig. B- 
9). IhOv have been u^ed by Furopean nuirSlists for . ■ 
centuries to execute murals such as thosct'lound in St.* 
Mark's Cathedral in Venice". 

Hand-Cut \Jarble Mosaic I ile * < 

Another tvpc ol mosaic tile is ;i Jwlid-Cut marble 
mosaic tile that vanes in thicknyKTranging in depth 
Iron/ 1 \ to l-tinch (0.3 to 1.3 cominieties). It comes in 
ma/iv si/es and is, used for backgrounds., designs, a ncJL 
floors. 

•Study Assignment 

1 . Ra omnwnth'tl Standard Sph ifh Mwns lor Ceramic 
f 7V/<M TCA 137. 1-1976). Read entir^speeilications v 

2. Examine tile dfsplays from manufacturers. 

3. Examine tile catalogs. *> * 




See color* reproduction on page 123 

£ig. B-8. Ceme<rt body tile on the floor * ' 
and far&nce tile around the pillars 
(Unjpn Train Station in Los Angeles) 
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UNIT B - TILE, MATERIALS, AND TOOLS 
TOPIC 2 - TYPES OF TILE 

S^tudy Guide 

Determine the correct word for each numbered blank in a scr 
blank at the right. ~ * 



md write it in the corresponding 



1. The smallest tHcsjvjth which the tilcsettcr works, arc the paper-mounted J_, which 
may be as titly irs by _3_ inch. " \ - 

2. For ease in curving them to fit a column of small radius, 4 ~ 5 tiles arc beveled 
on four sides of the tessera. * 

«3. The American equivalent of a foreign-made tile listed as 2 by 2 centimetres is J>_ 
by 7. inch. ♦ 0 , , 1 . 

4. The minimum facial area of pave? tile is _8_ square inches. 

■ :\ <v 

5. Glass mosaics generally are mounted on paper sheets, with the paper on. the _9_ 
* side of the tile. • « 



6. A(n) JhO^ coloring material is added to cement tile. 
• " « » 

7c Smalti-type glass mosaic tiles are also called JJ_ mosaics. 



v- 



2. 

3. 

4. 
5. 

6. 
7. 

8. 

9. 

10. 
11. 



8-. The setting practices for glass mosaic tiles are the same as those for _[2_ J_3_ tiles. 12. 

« 13. 

» 9 

9. The colors in J4_ tile wiff fade when the tile is exposed to extreme sifnlight. ^ 14. 
10. Faience tile has a J5^ appearance. 15. 




trv. 
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UNIT ;B - TILE, MATERIALS; AND TOOLS 

: /* 

TOPIC 3 - BASE MATERhALS 



\ 
-A 



This topic is planned to provide answers to the following questions 



• What bj*se materials are used in tilesetting? 
How are mortar mixes prepared? 



Which type of pprtland cement is used in setting ceramk4jle? 



In this topic the base materials that make up the 
scttfhg bed are discussed. Tilcsctters must use these 
" materials whethcrjhey work from the studs or from a 
more finished backing. Apprentice tijesrtters must be 
familiar with the base materials used irrthc trade if 
they are to be able to prepare and set tiles on horizon- 
tal and vertical surfaces in an efficient manner. By 
learning the properties of each material, they will be 
better able to foresee some of the results of usin'g 
different ' types of ingredients in the mi?c. 

Mortar mixes generally serve as the principal baso> 
materials for tile installations; however, tRfA-sct port-' 
land cement mortars ^nd special adhesives have come 
into popular usage for particular installations. All 
types of base materials and caulkihfc compounds arty 
discussed in this topic! Regardless of the kind of base 
material used, however, jilp*Tt£rs should always fol- 
low the manut|ictin^<^cifrcations carefully. 



Mortar Mixes 



Specially processed cements and additives have, 
bcen.dcvelopcd to mecfthc particular requirements of 
a job. 

Portland Cement 

Thfc basic ingredient in most mort; r mixes is port- 
land cement, which i$ the same material used in 
^concrete. r ' 

-Tfc name portland is not a brand name and is not 
derived from the name of a city. It was given to the 
product in 1824 by Joseph Asj^iin, an English stone- 
mason, because he thought the Concrete made with it 
resembled the stone quarried frOm the Isle of Port- 
land in England. \ 

Portland cement is mixed with other ingredients. 
When water is added to the mixture, a paste is created 
that will bind the mixture together, thus forming con- 
crete. The paste hardens as it ages,'and in time it be- 
comes stronger than the rocks,_aggregates, or other 
materials that have been mixed with it. The portend 
cement mortar used in setting beds by tilesetters is 
, of the same origin as. this concrete, but it Joes not 
contain the rocks and other large-sized aggregates 
found in concrete. 

Mortar is mixed in the amounts required for a par- 
ticular job. The- proportions of the "ingredients in the 



different mixes rpa\ vary, but the mixing procedures 
remain the same. Additives may be used to enrich 
mortar when til'cwork is installed under, conditions 
y"that require maximum mortar strength, extreme 
water resistance, acid or alkali, resistance, resiliency^ 
or •special aUhcsivc qualities. Hydratcd lime may be 
added if it is needed. 

Regular portland cement is normally gray or gray- 
brown in color. White p'ortkmd cement is available, at 
a higher price, if needed for a specific job. It is made 
by processes that introduce no color into the cement. 

Unless the architect specifies otherwise, ceramic tile 
/ should be set with Type I (normal) portland cement. 
High-early-strcngth portland cement (Type III) is 
used occasionally. 

ManuSfcrttfurcrs of portland cement* use trade or 
* brand -names under which their products are sold. 
Portland cements arc made to meet certain standard 
specifications. 
\ Five types of portland cement have been described 
in American Society for Testing Materials (ASTM) 
Specification C-150. They are the following:- 

Typ? I. Type J portland cement is used where high 
early strength is not required and where the concrete 
will not be subjected to water with a high sulfatQCon- 
tcnt. It is used for tjlcsctting and plastering ^nfl for 
structures such as sidewalks, pavements, buildings, 
bridges, sewers, and culverts. 

Type II. Type II portland cement is.iised in large 
structures because it generates heat af a lower rate 
than docs normal cement and because jt offers greater 
resistance to sulfate water. s ^ 

Type III. Type III partland cement is a high-carly- 
strcngth cement that is ground more finely than nor> 
mal cement. It \i used during periods of cold weather 
when forms mu<st be .removed as soon as possible. 

I Type IV. Type IV portland cement is a low-heat 
cement that is used when large volumes of concrete 
are needed for such structures as big dams. 

Type V. Type V portland cement is a sulfate- 
resistant cement that is usect only in structurc^that 
will be exposed to severe sulfate action or water with 
a high qlkali content. ' & 



All five types pf portland cement are not always 
available. Unless otherwise specified, Type I cement is 
furnished. • 

Plastic Cement 

Plastic cement is a special mix of Type I portland 
cement to which* resin; rosin, or stearate has been 
added to make it water resistant. It is widely use<5l jn 
the plaster scratch coat because of this property. Less 
water ^absorbed from the wall mortar, and the water 
is absorbedrfiore slowly. This results in a better bond 
betwcerrtfie scratch coat and float coats and a harder, 
denser mortar. Plastic cement also is used for wall 
mortar because of its greater plasticity. Less lime is 
required in the mjx, and a better control of the setting 
time *is achieved; however, plastic b cement rfever 
should be, used for pure coat. 

Lumnite Cement * 

Although lumnite is a structural cement, it is not a 
portland cement. It is made of different raw materials 
and by a different process. Because of its unique 
chemical and physica-1 properties, lumnite makes a 
concrete mortar that can be used for man} special 
purposes and under conditions where orditfaffy con- 
crete and mortar cannot be used. Lumnite is a quick 
hardening cement. Mortar and concrete made with it 
acquire curing strength within 24 hours of mixing. 

Aggregates u* ¥ 

To prevent the shrinkage bf mortar during the dry- 
ing process, and to makejnortar more Economical tcX 
use, materials known as aggregates are added to the* 
' mix. ^Sand is the aggregate most generally added, 
although other materials, may be used. 

Sand, which is graded from fine to course, can be 
obtained by washing and screening spnd deposits! It 
ajso is collected by grinding rocks or loosely consoli- 
dated sandstones. Sand should be kept free of organic 
or deleterious matter that may produce stains in the 
joints or affect the setting time of the cement. (See 
American National Standard Specification A 108.) 

When it is delivered, ntortar sand should be clean 
and well graded. Care should be taken # to keep it that 
way and not to allow dirt and other contaminants to 
get irUo it. River-bed, ocean, or beach sand should 
never be used, bepause it is.rfot properly graded, and it 
contains animal and vegetable matter, salt, and some- 
times soap-like elements* These contaminants will 
cause the mortar to disintegrate. An unwashed sand 
should never be used for tilework. The^iid used 
should meet the 'standards of ASTM Specification 
C-144. 

Vermiculitc is -a lightweight mineral aggregate that 
is formed when the mineral vermiculite", which is a' 
type of mica, is subjected to high temperatures. The 



furnace heat expands the plate-like particles in much 
the same wa> a,s an atcordbn is expanded b> drawing 
apart the leaves of the bellOw^The final product 
weighs only 8 pounds per cubic foot (3.6, k^grams 
p(?r 0.03 cubic m^re). . r 

Some contractors have used \ ermiculite as a substi- 
tute for sand in wall moj&fs. Its porous and highly 
absorptive qualities prevent ttfe premature drying out 
of the mortar bed, thus ensuring that the mortar 
strength.. wijil be adequate. 

Perlite is another lightweight cellular aggregate. It 
is formed from volcanic glass "that has been ground to 
a fine sand and then subjected to high temperatures. 
This tends to expand the particles by softening them 
sufficiently to permit the entrapped gases to swell the 
perlite .several times its natuflfl si^e. This lightweight 
aggregate has been used successfully by tilesetters in 
mortar mixes to partially or wholly rep^e'the sand. 
A low-alkali portland cement should be used with 
perlite ; 

Additives 

Several t>pes*of mortar and' grout additives ^are 
available Tor tilework. These should be used only if 
specified and then only in the amounts specified. 

The calcium chloride base additives produce a 
. denser, more water-resistant mortar and also hasten 
'> the development of maximum mortar strength. They 
have a tendency to accelerate the setting of portland 
cement. When additives are mixed with grout, a much 
. harder grout isv produced. 

Many polyvinyl acetate additives can be used with 
portland cement. Each one has a different chemical 
structure. These additives increase the resiliency of 
the cement and give a greater bond to the mortar 
base. When polyvinyl acetate addj*H{es»are used in the 
grout, they produce a better bonci to the tile and give 
somcJlexibility. . 

The butadiene latex mixes are specially prepared 
to make them compatible with portland cement. 
These -add it rves give greater flexure to thcjgiortar, a 
better bond to the backing, and more plastjMy to the 
mortar. In addition, when combined with tne proper 
mixture of graded sand and portland cement, they 
produce a very good thin-set mortar. Added to grout 
injjie proper proportions, these materials produce a 
much more flexible grout that has greater adhesive- 
ness to the tile. V _ f ^ % 

Lime 1 

Lime is a cementing agent that provided a hi^h 
water retention and. pjasticjty in mortar. The effedt t>f 
lime crystallization is«an increase in the bond strength. 
It also gives greater flexure and shear .to the mdrtar. 

Lime is obtained principally fr^om the burning of 
limestone. The lftnesfone may be calcium carbonate 




or magnesium carbonate. Magnesium lime usually 
has the greater water>etention (plasticity). 

€n previous years most lime used in construction 
work was in the form of lime putty, but now it is dried 
and bagged. This hydrated lime is chemically the 
same as lime putty. Only enough water js added to 
quicklime during the manufacturing process to satisfy ' 
its chemjcal -demand. Subsequently, when water is 
added, Jime putty forms. Hydrated lime should corr- 
4 form to ASTM Specification C-206 or C-207;Type S, 

* 'which means the lime is hydrated for masonry. 

Dry mortar that contains lime has considerable suc- 
tion when ibis brought into contact with wet mortar; 
therefore, lime usually is not included in scratch 
coats. ' ^ 

The mortar mix should consist of one part portland 
cement, one part lime, and five to seven parts sand. 
Because of the plastic properties of various limes and 
the different grades of sand, the formulaWy have to 
be varied to obtain a working plasticity. The amount 
of lime should be increased or decreased, but the 
amount of cement should remain the same. , 

Water 

Water that is suitable for drinking is not necessarily 
the best for mixing mortah. If it contains sugar or 
citrates,*thejyater is unsuitable for mixing mortar but 
could be suitable for drinking. If the water used to 
mix the mortar is taken directly from a supply that is 
intended"* for domestic use, the'tilesetter may be rea- 
sonably sure that it is satisfactory. However, because 
Water that has been standing in a barrel or other con- 
tainer on^the job may have been used to wash equip- 
mentptt- should nbt be used for mixing j#ortar. 

* Thin-Setting Materials 

Many new products are being introduced into the 
tile industry, Each one is designed to^meet a»specific 
need and will do a good job if it is used in the right 
place and in the right way. Among these new products 
are the Dry-Set (thin-set) portland cement mortars, 
organic adhesives, latex-based adhesives, and epoxies. 

To avoid costly failures, the tilesetter or contractor 
should obtain and study all available information 
about any material . before it is used. Particularly 
important for the successful use of thin-settifigWte- 
riajs is their application over sound backing. Care 
%Jfould be taken in the use of the^ materials for inte- 
rior installations in wet areas. Furthermore, many of 
t these materials should not be used for exterior instal- 
lations or for interior location$Jhat might experience 
a heat buildup, such as around ovens. 
>- — * . - « ^ 

Dry-Set (Thin-Set) Portland Cement Mortar 

Thin-set porttend cement mortar is a mixt.ure of 
cement, sand, and additives to impart water retentivity. 



This mortar is suitable for use over a variety ot 
surfaces. It is used in$ne layer as thin as^5 2 inch (0.2 
centimetre), after tiles are beaten in. It has excellent 
water and impact resistance; and it is water cleanable, 
npnfiammable, and good for exter<jpr work. Tl}in-set 
mortar requires no presoaking of the tile'. * ^ % 
. Thin-set portland cement mortar is available 3s, an 
unsanded Jtiortai^nd as a factory-sanded mortar. 
Presanded mortars, to which only water need be added, 
are strongly recommended. Thin-set pprtland cement 
mortar is not affected by^prolongdd contact with 
water, but it does not form a water »barrier. It is 
k limited in truing or leveling the work of others to*a 
thickness of about V* inch (0 6 cenvmetre). 

Complete installation and material jpe^ifica^iens — 
are contained in ANSI A 108.5-1976 and AtfSl A 1 18. 1- 
1976. Specifications for conductive thin-set mortar 
are contained in ANSI A 108.7- 1976 and ANSI A 1 18.2- 
1976, 

Latex-Portland Cement Mortar 

Latex-portland cement mortals a mixture of port- 
land cement, sand, and a special latex additive that is 
used as a bond coat for setting .tile. 

The uses of latex-portlancf cement mortar are sim- 
ilar to those of thin-set portland cement mortar. It is 
less rigid than. portland*cement mortar. Since latices— 
vary, however, the manufacturer's directipns should 
be followed carefully. 

When latex-portland cement jnortar is used to . 
install ceramic tile in an area that may nofthoroughly 
dry out in use (e.g., swimming pools and gang shdw- 
ers), the (jompleted installation should be cured for a 
minimum of 14 days and be allowed to thoroughly 
dry out before being exposed to water. Early_expo- * 
sure inhibits full development of the strength of tfie 
latex^mortar and increases water sensitivity. 

Complete installation and material specifications 
are contained in ANSI A108.5-1976 and ANSI Al 18.4- 
1976. ' , s\<^ 

Organic Adhesive , „ 

Organic adhesive is ready to^use with no further 
addition of liquid or powder. This adhesive cures or , 
sets by evaporation. 

Adhesives obviate the soaking of tile. They are not 
generally stiitajjlQ for swimming pools or exteriors!"^ 
They supplv^sonie, flexibility to the tile faping. Bond 
strength varies greatly amongj^he numerous brands 
available. 



Study Assignment 

American Nationdl Standard Specification A 1 08.1. 
New York: Tile Council of America, Inc., 19.76. Read 4 
entire specification. - K \ ^ 



\ 
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. UNIT B - TILE. MATERIALS, AND TOOLS 



/TOPIC 3 - BASE MATERIALS 



IS 



Study Guide") 



Determine the correct word for each numbered blank, in the sentence, andjyrite it in the corresponding 
•blank at the right. . * * > 



!5€ - 



1. The type of cement generally used for settfng ceramic tile is Tyge-^J 2_ cement. 

2. The basic ingredient "in most mortar mixes is _3 4_. * ^ . 

3. Plastic cement often is used in scratch coats because of its _5_ _6_. ■ 

4. Lumnite cements harden in j7_ time than do the portland cements. 

5. The aggregate most generally used in mortar mixes is* 8 . 

i 

6. The mortar^nix additives that tend^tb accelerate the setting of portland cement are 
those* with a b&se of _9_ 10 . 



1. Lime putty is formed from hydrated lime by adding -II . , 
8. A(nT *^? ^t fc 3 portlaAd:Jbement should be used with perlite. 



9. High-early-strejigtti portland cement is used especially in _14_ weather. 

10. Regular portland cement is _15_ in "color. ,* 



1. 

2. 

3, 
4. 

5. 
6. 

7. 

8. 

9. 
10. 

II. 

12. 
13. 

14. 

15. 



3& 
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UNIT B — TILE^ MATERIALS. AND TOOLS 
TOPIC 4 - BACKINGS 



This topic is planned to provide answers to the following questions: 

• What types of backings are used in the tilesetting trade? 

• How is metal lath installed? 

• Whait types of wire mesh are used by the tilesetter? ^ 



A tile installation is only as strong as the base jar 
foundation on which it is set! The cause of most tile 
failures is the incorrect use of backing materials; 
therefore, apprentice tilesetters must know the var- 
ious* types of building materials that^are acceptable as 
backing for mortar or thin-set materials. Each type of 
material has certain limitations. When tilesetters 
understand these limitations,* they will 'know why a 
particular horizontal or vertical surface should be 
prepared in a certain way to receive tile; and, as a 
result, They will do a better job of tilesetting. 

Backing Materials 

Many of the materials used in the tilesetting trade 
also are used in the plastering trade, but they are used 
differently. For example, the plastering trade recom- 
mends the use of a "breather"-type asphalt-saturated 
paper behind portland cement. The tilesetting trade 
recommends the use of'a vapor barrier or water- 
repellent paper. Tilesetters have found that if the 
moisture is held in the cement mortar as lo*ngas possi- 
ble, the mortar bed has a better chance to cure cor- 
rectly; -and ; less shrinkage, which could cause hairline 
cracks m the tilework; will occur. * 

Wire fabric, metal lath, and reinforcing wire should 
conform to the specifications of the^merican Society 
for Testing Materials (ASTM). When such materials 
meet ASTM standards,' they are given' the ASTM 
label. ' - « 



J.. 



Tie Wire 

Jie wire should be used oiTvertical surfaces where 
wood is used or where studs are more than 8 inches 
(20.3 .centimetres) on center. Tie wire is 18-gauge gal- 
vanized stpel wire woven 6 to 8 inches < 15.2 to 20 J cen- 
timetres) apartMn a parallel pattern. The lacing of the 
>tie wrre between studs ensures a uniform thickness in 
the scratch cp'at and gives a support to the water- 
-prppfing. papepfhkt will be* applied under the metal 

; . v 

\Vperprpof Cleavage M em bran e 



Asphalt Building paper or plastic sheeting shoufd be; 
f *u$ed directly 6y$r studding (after tie wire is applied)^/ 
P^glf -Wpy^9Hd' backing that requires waterproofing, 
jnaterml prevents the mortar bed from drying 
^SS^ X ^^S 0 ^^' allowing it to cure aqd to form a 



strong bond with the tile. The membrane isolates the 
tile installation from any movement of the structure. 
The scratch coat and setting bed can be applied more 
uniformly when building paper is used* 

Several, types- of waterproof material have been 
accepted in the ctrade. These include 15-pound (7- 
kilogram) asphalt-saturated waterproof building felt, 
13-pound (6-kiJogram) coal-tar-saturated waterproof 
building felt, duplex reinforced asphalt paper, and 
polythylene sheeting of at least 0.004 inch (0,01 cen- 
timetre) nominal thickness. The 15-ppund (7-kilogram)' 
.felt paper is the most widely used. A roll of felt paper 
contains 324 square*feet (30, 1 squarejnetres), of which 
24 square feet (2.2 square metres) is taken up in the 
overlap. 

. In accordance with ANSI Specification A 108. 1, all 
tilework must be backed with waterproof building 
, paper or felt that meets the standards of Federal Spec- 
ification UU-P536, Each sheet of material should be 
free from holes or breaks and should averlap the next 
sheet a minimum of 2 inches (5.1 Centimetres). 




Paper-Backed Wire 

Paper-backed wife is not recommended as a f back T 
ing forceramic tile. This type of wire has'the followf 
ing disadvantages: % * 

1. The exposed edges qf.wire are not wide. enough 
to allow for^afull mesli wice-to-wire lap. This 
lap is required by Ceramic Tile Institute stan- 
dards, tile; industry standards, and building, 
codes. The lapjis necessary to prevent cracks in 
tile walls. * 

2. When the' paper-backed wire must be cut to fit 
the wall, the paper and wire both terminate at 
the same line. When the cut pieces' are lapped, 
the paper completely separates the two thick- 
nesses of wire, and the necessary Wire-to-wire 
reinforcing is lacking. . 

Metal Lath 

4 Metaliath is axeinforcing material that provides a 
grip for mortar when tiles, are to be set on woo4 sur^ 
faces. It usually is not required when tiles ace set on 
•concrete or brick surfaces. f< 4 
To prevent rust from forming and rust stains from 
bleeding to thesijrface of the tilework, the lath should 
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be rust inhibiting (coated with just-inhibiting paint), 
copper bearing (containing a small amount of copper), 

* or galvanized (made from galvanized sheets)* 

In accordance with ANSI t Standard Specification 
A 108-1, metal lath must conformjo SPR R3-5/and 
Federal Specification QQ-B-lOlcfThe lath should be 

* the flat expanded type either painted or galvanized, 
and it should weigh not less than 2.5 pounds per 
square yard (1.1 kilograms per 0.8 square metre). 
Another typeqf lath that can be used i<> a welded wire 
self-furring type consisting of tile-reinforcing mesh 
that is 2 by 2. inches (5,1 by 5.1 centimetres) and 14/14 
galvanized. The following types of expanded met^l 
lath are available: " 



Type 

Diamond mesh 
Diamond mesh 
Flat rib 
Flat rib 

3 / 8 in. (1 cm) rib 
% in. (1 cm) rib 
Sheet lath 



Weight per square yard 
(0.8 square metre), ' 
Vfc (kg) 

2.5 (1.1) 

3.4 (1.5) 
2.8 (1.3) 
3.4(1.5) 
3.4(1.5) 
4.0 (1.8) 

4.5 (2) ■ 



T*he Ceramic Tile Institute Technical and Job 
Problem Committee has inspected a number of jobs 
wlfere the walls have cracked. Many of these installa- 
tions were backed with the paperbacked wire. When 
the tile and mortar were removed, the crack was 
. determined to be over the unreinforced joints in the 
paper-backed, wire. 

The American National Standards Institute (ANSI) 
tile stefidards for waterproof paper and wire rein- 
^ forcement for the backing^pf ceramic tile walls should 
t be followed. Materials thafshould.npt be used for tile 
backing are flat, rib metal lath and Krinch (1-. 
centimetre) rib lath. When tile and mortar^were 
removed from cracked' tile walls, it was determined 
,that the crack followed the indentation made in the 
' • nfortar by the rib. • , 

Fasteners - * 

Nails are tlje most generality" 4 used fasteners* for at-, 
4 taching metal lath, wire fabrjc, and wire to wood sur-. 
faces. (See the Introduction to Apprenticeship for a 
detailed description of the types of nailsaftd other 
fasteners.) The common 4d or 6d box nails usually are 
s driven three-quarters of their length into the studs. 
* Once they are driven in at an angle, the nails c^n be 
bent to secure, the metal lath. Blueheads or^lathing 
* nails also are used as fasteners for. metal lath. 
The lath should not be .fastened too securely to 
wood studding. The tilesetter should allow for exj3an- 
sion or contraction of the building materials. 



Staples can be used to fasten self-furring lath to a 
wood surface. Either a staple gun or staple hammer 
may be used. The staple shauld be of a large enough 
size" to penetrate the wqoft studs adequately and to 
hold the wire securely. 

Patented fasteners are used to attach metal lath to 
steel. They are'driven into prepared holes in the steel 
and then expanded to fasten the lath to the steel.^Tie, 
wire can be looped around the metal lath and through 
the holes in the steel. The. ends of the fie wire then can 
be secured by twisting.. 

Self-drilling or self-tapping "Bugle He^d" or "Pan 
Head" screws are used to attach metal or wire larh to 
steel studs. Wire ties or metal clips also can be used to 
make attachments. Screw attachment of the collateral 
materials results in construction without holes or per- 
forations in the weatherproof protective membrane. 
This is desirable where waterproofing is essential. 
Because o£the rising cost and diminishing quality of 
construction grade wood framing, steel studs are 
being used more frequently in all kinds of walls and 
partitions. Steel stud framing is stable and never 
changes its size, shape, or dimension after installation. 

Shrinkage Mesh 

Shrinkage mesh is a reinforcing i^terial that is 
suitable for use in mortar beds 'for the installation of 
tile on floors* drainboard decks, counter tops, and ., 
shower receptors. The following types of mesh are 
available: r 

1. The 2 by 2 inch (5.1 by 5.1 centimetre) welded 
wire fabric of J6/16 gauge (weighing 13 pounds 
per {00 square feet) (or 6 kilograms per 9 square 
metresj 

2. The 3 by 3 .inch (7.6 by 7.6 centimetre) welded 
wire fabric of 13/13 gauge (weighing 19 pounds 
per 100 square feet) (or ? 9 'kilograms per 9 square 

. metres) 

3. The V/ 2 by 2 inch (3.8 by 5.1 centimetre) welded 
'wire fabric of 16/ 13 gauge (weighing 17/ 2 pounds 

per 10Q square feet) (or 8 kilograms per 9 square 
metres) , * 

4. Either the first or the third of the above, in the 
self-furring type 

All of these wire fabric meshes are usable for drain- 
board work. They are manufacture^ in a nunrber of 
differenfwidths to fit standard or wide drainboards. 
Only a minimum of material has to be trimmed off. 

The reinforcing* mptal must be applied with a lap of 
one full mesh to ensure wire-to-wire contact. The 
reinforcing wire should .be positioned in the approxi- 

' -mate centeV of the mortar bed^by the use of spots of 
mortar, T^hese sppts of mortar are positioned before 
the .reinforcing wire k laid out. Foreign objects should 

* not be used to hola the wire in the center of the 
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mortar-setting bed. The reinforcing \frirelshouid%e 
kept J- to 2Jnches (2.5 to 5.1 centimetres) from any 
vertical surface. 

Both' the 2 by 2 inch (5.1 by 5.1 centimetre) and the 
VA by 2 inch (3.8 by 5.1 centimetre) wire noshes have 
been used successfully for wall work in place of metal 
lath. Furring nails ought to be used over both wood ; 



studs and solid backings otherwise, the self-furring 
type mesh should be used. 

Study Assignment 

American National Standard Specification A- 108. 
Read specifications for metal lath, waterproof cleav- 
age membrane, and building paper. 



. UNIT B - TILE, MATERIALS, AND TOOLS 

♦ 

•V TOPIC 4 - BACKINGS 

?\ * 

; Study Guide 

Determine the correct word for each numbered blank in the sentence, and write it in tlje corresponding 
' blank at the right. - 



I- The J_ -pound asphaU-saturated waterproof building felt is a suitable vapor 
barrier. - 



I. 



•2. When waterproofing is required^ 2 buildihg paper or plastic sheeting should be 2. 
usect 

3. The, shrinkage of mortar may cause cracks in the tijework. ^ 3. 

9 

4k If water is held in the mortar as long as possible, the mortar bed has a better chance 4. 
to _4_ properly. 

5. The*tilesetter should use _5_ -repellent paper as a backing for tilework. * 5. 



k 



6. The reinforcing wire should be placed in the approximate j6_ of the mortar bed. 4 6. 

* 7. Reinforcing Wire floors must tyTJL one full rhesh. 7. 

8. Welded wire 'fabric measuring _8_ inches in a 16/16 gauge may be used as a 8. 
, reinforcing material for counter "tops. 

■ - : <• • • > 

9: A staple gun can be used to fasten- Lath to surfaces. 9. 

10, Sheets of waterproof building paper "should overlap at least jlO^ Jnches. , 10. 



lit. 
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.UNIT B.-,TIIE, MATERIALS. AND T(?01.S 
TOPIC & —LAYOUT AND LEVELING TOOLS 

Tl 



yuppie is planned to provide answers to the following questions: 

• What tools are used to lay out tileworfc? " 

• How is the steel square used? 

• Howltre leveling tools used? 



Although a number of tools required by thetilcset- 
ter already have been discussed in the Introduction to 
Apprenticeship, their uses in setting tile often are spe- 
cialized. In tfiis topiclHc discussion is limited to thi 
tools used by tilesetters in layingjout their work and in 
ensuring that it isSeveL 



Steel Square 

* The steel square is one of the most important tile- 
setting tools (Fig. B-l I). The large arm of the square 
is 2 inches (5.1 centimetres) wide and 24' inches (61 
centimetres) long and is called the body or blade. The 



* Layout Tools 

The most frequently used layout tools are the chalk 
line, measuring tape, story pole, and framing square. 

» 

Lines ' 

The bhalk line, such as the one discussed' in the 
introduction to Apprenticeship, has* a variety of uses. 
The tilesetter uses it for laying down working lines, 
finish lines, plumb lines, and level lines. The metal 
• case for enclosing the line will f]old xin ample supply , 
of chalk and will keep the line clean. 

Xhe masqn's'line or plain line is useful in lining up 
theTaces of the floating rods on long walls or floors. It . 
also is used in setting lines in the layout of designs and 
quarry tile. The preferred cord for a mason's line is 
made of nylon. 

Measuring Tape <. . • > 

The tilesetter will find that the measuring tape is 
also an invaluable help in squaring and paralleling 
(Fig. B-10). The steel tape is*preferred. 





Fig. B-11. Steel square 

smaller arm is at a 90-degree angle to the blade and is 
I '/finches (3.8 centimetres) wide and 1 6 inches (40.6 
centimetres) long; it is called the tongue. The point 
where the "outside edges of the J)lade and tongue join 
is call&l the heel. The surPdce.with the manufacturer's 
name is called the face; the opposite surface is called 
thfe back. 

The tilesetter can use a steel square to lay out any 
angle shown in the following table: 



degrees 



Fig. B-10. Measuring tape 




5 


!'/,« 


10 


•2/32 


15 


3 7 / 32 


20 


4% 


22'/$ * 


4 3I / 32 


25t 


5% 


30 


- 6% 6 


35 


■ ■ ' 8% 


40 • • 


1GV.6 


45 * 


12 


50 




55 " 


17'/ 8 


60 


20%. 



Distance, 
inches (centimetres) 

(2.7) 
(5,3) 
(8.2) 

(11.1) 
(12.7) 
(14.2) 
(17.6). 
• (21-4) 
(25.6) 
(30.5) 
, (-36.3) 
*(43.5) 
(52.8) 
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To draw any angle, the tilesetter should place a 
f^V v point at the 12-inch (30.5-tentimetre) mark on the 
I^Stongue and another point at the distance in inches on 
tf>l the blade as shown in the table for the desired angle. 

In the following illustration, point A is marked at 
'ffiff^ 1*2 inches (30.5 centimetres) on the tongue, and point 
$£"Bjs' marked at4 31 / 3 2 inches (1 2.7 centimetres) on the 
|— blade. Angle BAC is 22 ! / 2 degrees. 
In 

m ' 




22V*° 



12 in. (30.5 cm) 



to 




4. Repeat steps 1 and 2. The center of the circle will 
be where the two lines intersect. 



Dividing a space between two lines. To divide a 
space between two parallel lines with measurement in 
inches and fractions of an inch into the required equal 
spaqes, lay the blade of the square diagonally across 
the space to an easily divisible'number/so that the 
distance will divide evenly on the' inch marks fnto the 
desired number of .spaces; then, shift, the square to 
second positioji, and connect the lines. (See following 
illustration.) 



Fihdihg the\center of a circle. The steel square and 
||pi; 'straightedge can be ; used to find the, center of a circle, 
tele (S?C;the» accompanying illustration.) The'prcjcedure is 
|||>f;,as follows; >:k 

f^v; /*l.f place the Heel of the square on the* exact center 
of the straightedge. 



P^i^?2; Draw a sharp. .line along the blade. 
'^||^>?3.^Hift. the st/aightedge to another position as 
^l^i : ^hbwn in/the drawing., > 




Drawing a jipntagon. A pentagdn can he con- 
structed as follows (see followin^ ? illustratioo): 

1. Draw line YY as shown in Ae illustratfo.n. 

2. Apply the square with the 8-inch (20»3-centimetre) 
mark on the tongue and the*JI-inch (27.9- 
centimetne) mark on the blade in alignment with 

' y .y. y f ' % 

3. DfaWAB and AC each asjong^s one suje'of the 
proposed pentagon. ' ' •* 

4. Find the centers «of AB, and AC, ( atfd -apply the 
square, bringing, the heel to the center points as 
shown by squares 3 and 4. Yhese squares inter- 
sect at 0, which is the center ^pf the circle within 

% which the laying out of the- pentagon can be 
compld^; W,here this circle^rCsses the outside 
edges -ofcthe blades of squares^ and 4 are % the 
two remaining points of the pfentagon. , * 

5. Draw lines BD, DE, and EC to complete the 



pentagon. 
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Bisecting an angle. A steel' square can be used to 
bisect an angle as shown in-the accompanying illustra- 
tion. The procedure is as follows: 

I. Lay sqifire so that the same number is on the 
tongue and-bladc at the points where they cross 
OA and OB. ' * % ' 

% Draw line OC through the heel of the square. 
Line OC bisects ai)gle v AOB. 

_12 in (30 5 cm) • 
C 




Angle Divider 

The angle divider is used by the tilesetter to deter- 
mine the degree of an angle to cut (Fig. B-1 2). It is 
used for .fitting trim, moldings*, and floors into 
corners. A corner angle is measured by adjusting the 
divider to»fit the corner. 

T-Beve! 

* The*T-bevel is used to lay out angles up to 180 
'degrees (Fig. 0*13). When the blade has been set to 
the desired angle, it is s_ecured with a locking device 
on the handle. The blade does not have graduations 
indicated, and a protractor is needed for setting the 
blade unless the T-bevel is being used merely fo 
tr t anfcfer an angle from one piece; ofifrork to another. 



Compass Scribe < . * * 

9 The compass scribe, which, is also called a wing 
divided, can be used for fitting to an irregular surface, 
such as a brick wall, stone wall, or wood molding. 
The tilesetter can use this tool to transfer the irregular 
shape of the surface to the tile that is to fit against it. 

Dividers * , 

When dividers are set to a givgn dimension, a given 
number of spaces can be stepped off without laying 
out the til?. In other words, by setting the dividers to * 
the width of the individual tiles, the tilesetter can step 
off the space to be occupied by each tile. 

Combination Square 

The combination square is a small square with an 
adjustable head and a blade that is usually I by 12 
inches (2.5 by 30.5 centimetres). It is used on jobs 
where, a large square is not suitable (Fig. B-14). 

Trammel Bar 

"A trammel bar, which is easy to construct, is more, 
accurate than many other layout tools (Fig. B- 15). It 
is used to erect perpendicular lines and to bisect 
angles. The tilesetter can make a trammbl bar from a 
stick of a size that is suitable for the;particular job. A* 
t notch is cut at one end, and a line is drawn down the 
jcenter of the bar. From the point of the notch, a mea- 
surement should be made along the c£nterlin^ the 
distance ofcthe desired radius. At this point, which is 
.used as the*center, a nail should be driven*. A pencil is 
secured ia the notch. 





' V ) 
Fig. B-1 2. Angle divider 



Fig, B-1 3. T-bevel 




ig. B-14. Combination, square/ 



. Fig. B-1 5. Trammel bar 




Story Pole 

The §tory pole 'd used to measure an area in tile unit 
sizes to determine the size of cuts so as to install tile to 
gi\£ the most pl/asing appearance It is also an impor- 
tant help in stairway construction. More information 
on the story GK)leis*presented in Unit E, Topic 15. The 
of a story pole is demonstrated in, Fig. B-16. 




f^g. B-16. Tilesetter using a story pole 

Leveling Tools 

The tilesetter must learn how to use leveling tools 
accurately. S 

Spirit Level 

The spirMevel is*usecfby the tilesetter for small or 
close work and wall and floor work (Fig. B- 1,7). When 
it is used with the straightedge, it can serve to level or 
• plumb certain surfaces W work, such as the floating 
strips on walls and floors and the screed strips on 
Jiorizorjtal surfaces. The 12, 24, and 48 inch (30, 60, 
and [20 centimetre) spirit levels are generally the most 
usefuf for the tilesetter. 

Caution 'should be exercised in purchasing a spirit 

level, because not all levels are accurate. When a level 

is ^being .tested for accuracy, it should be placed 

against a surface that is known to be plumb or level-. 

Each bubble. should be checked, and the level should 

be reversecfto see if the bubbles are centered, Because 

« 

aluminum occasionally warps in manufacture, the 
sides of the level should be checked to ensure that 
they are trie. 
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Fig. B-17. Spirit level v 
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Water Level K 

' .The water levpl is a "piece of clear plastic hose % to " 
Vi inch (l to 1. 3 centimetres) in diameter and usually * 
about 50 feet (15 metres) in terigth (Fig. B-I8). It is 
filled with -water, from which all air must be removed. • 
Air bubbles in the hose compress when~The level is 

.used. This may cause a false wading. The best way to» 
remove the air is to siphon the vyater into the hose, . 
letting it run until no more bubbles are seen at the 
lower end of the f siphon. Foreign particles also should' 
be removed. * , -\ 

The water level may be checked to see if it is true by 
placing the two ends together. Lf Ihe level is true, the ' 
top, of the water will be at the sameJevel on both ends. 
If the level *is not the same, an air bubble is ia the' 
hose. The bubble can' be removed by siphoning 
through again. I « 

As the water level is moved from mark to mark, the 
ends of the hose should be plugged with the fingers t<5^ 
ensure that no loss of water occurs. ' When marks are 
being established, thqn and only then are the ends of 
the hose left open. \ 

The top of the water.in jthe hose has a slightly con- 
cave shape. The reading may be takemejther from the 
high pointer from the low point, altnough the read-' 
ing. from the high point is far more -easily seen. When , 
tvyo tilesetters are. using the water level and moving, 

.from mark to mark, they should be sure they are bo'th 
taking the^reading from either the hjgh point or the 
low point. Because a difference of about X A inch (0.3- 
centimetre) exists between the two points, the reading 




Fig. B-18. Water level 

would be inaccurate if the high point were usedjjy 
one tilesetter and the. low point by the oxkev: , ^ 
Parttculaj^caution should be used in hantfitfigfjh'e, 
water level outdoors. If o'Yie end of the water level is„ 
under the hot sun* and the other is in the shade, the 
water in the hot end will expandand rise to cause an 
error in reading of up to Vi inch'(l.3 centimetres). To 
avoid, this, the hose should not be left partly in the sun 
and 'partly in the shade for any length of time. If 
points must be marked, they should be marked 
quickly,' before the water has a chance to heat uneven- 
ly. If any doubt exists,, .the water level * should be 
checked both during and aftef use. 



Id 



0 



As a rule; the general contractor uses.tHS builder's 
transit to furnish grade marks throughout the job for 
the various crafts. TileSetters should establish their 
first^water Jevel mark from the grade mark. 

One^Person Water Level 

The one-person water level is accurate if it is oper- 
ated correctly! It consists t>f a container (preferably 
clear) to act as a reservoir for the Water and clear 
plastic tubing or a watef- hose with a 6-inch (15- 
centimetre) -glass tube inserted in one end. 

Manufactured wateT levels that can be operated by 
Qne person, are available, but pne can be made inex- , 
pensively and with little effort (Fig. B-19). The proce- 
dure for filling and using the one-person water level is 
as follows: 



I. 



4. 



5. 



Secure one end of the hose near thebottom of 
the container so that it will not move while you 
are working with the- level around the walls. 
Fill the container with water. \ 
Syphon water out the other fend of thejiose, 
which must be lower than the reservoir. When 
all air bubbles are gone, plug the hose or glass 
tube, and raise it to the level of the reservoir. 
The levej is now ready to use. ' ' - 
Establish bench mark A on the wall. This mark 
is level with water at B in the container. Make 
mark on plastic hose or tube with masking tape. 
Be'nchfmark A can be transferred'wouna the- 
roori^ Be sure a finger is held-d[yer thj^peifend, 
of ehe hose when you a<re $$%\ng it from one 
. mark to-anefher. If water k ; ldif frbm the hose, 
.the.proce^rffe, wi|l have tgr'be repeated, jlncf a 
mjw level mark.wilichavejto l^£st2blisled at the 
reservoir. Aprevio*isT$ ^ta^listfe^Jrade mark „ 
can .be- used if *th<^aterin*th£ c<m|aiper % } 
adjusted to i hat msfrk. • & * v * ^ * 



Straightedge 

The straightedge is made of lightweight wood, usu- 
ally % by 4 inches (2 by 10 centimetres) (Fig. B-20). Its 
length varies from 2 to* 1*0 feet (0.6 to 3 metres). It is 
used with the spirit llvel to plumb and level float 
strips and also to float and straighten mortar beds. It 
may be used as'a story pole, in which case the tile sizes 
and their spacings are marked on the straightedge. 

Featheredge ~ „ k » 

The featheredge is made of'\yood, atluminum, or 
magnesium (Fig. B-21). It is used to-straighten mortar 
beds. This lightweight straightedge is manufactured in 
a variety of lengths and shapes. * 

Plumb Bob , .% 

The plumb bob is an accurate tool for indicating a 
vertical direction (Fig. B-22). A chalk line is tied to 
the hole in the center of the cap o« the bob antHhen 
fastened aj. the ceiling height so that the plumb bob 
extends to the floor level but/does not touch it. A 
'reading is then made with* a ruSferallel to the string. 





*B-20. Leveling with a straightedge. 




Fig. B-19. Adapted one-person water level 



t< ... * . 

' V.-.V • ' ;. 

^Fig. B-21, Magnesium „ 

alloy featheredge . Fig. B-22. Plumb bob 



UNIT B — TILE, MATERIALSrAND TOOLS 
TOPIC 5 - LAYOUT AND LEVELING TOOLS 



» Study Guide % 

Determine the correct word foTeach numbered blank in the sentence, and write it inlhe corresponding 
blank, at the right. * ' 4 

' , / ' ' ' ■ - " : 

* 1. The -\1 2_ is used in place of the framing square for small jobs. 

2. To determine the degree of angle*to cut tile trim that is to be fitted into a corner, 
a ( n ) li. * s u sed., * 

3. The preferred cord for a mason's line is made of 5 . 
'4. The plutnb bob is an accurate tool for indicating a(n) 6 direction. * 

5. If air bubbles are left in a water level hose, they may give a(n> 7 'reading. 

6. Water level readings may be taken from either the high point or low point, but 
' generally the most satisfactory are those that qv& taken from the _8_ point. 

7. The tilesetter establishes the first water level mark frorfi the 9 marks furnished by 



1. 
2. 

3. 
4. 

5. 

6. 

7, 



the general contractor. 



8. Tha - 10 11 can be used for fitting to an irregular surface. 

-•V' • ■ 

9. A straightedge may be used as a 12 pole. , 

\ ' ( • 

>- * \>. 

^10. Two parts of a steel square are the J3_ and J_£ . 

\L Thfe IS ^isvUie smaller arm*of the steel square. ^ - ' 
12. The length Qf,the blade of a steel square is 16 . — 
4 *l5.-The 17 b , of the . steel square has the manufacturer's name inscribed 

- ' V 

vel is beine 



14. The open.en^J of the, N water level musHse while the level 
one level mark to^another.. 



9. 

10. 
11. 

12. 

13. 
14. 

15. 

16. 

17. 



g moved from 18. 



15. A new J9_ _20_ fnust be^established atthB reservoir if water is lost from the hose 19. 
ojf a one-person water level. " 20. 




4 
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UNIT B -^TILE, MATERIALS, AND TOOLS 
TOPIC 6 CUTTING AND DRILLING TOOLS 

This topic is planned to provide answers fo the following-questipns: 

• What cutting tools are used in setting tiles? 
*' _ • What drilling, tools are used by tUggetters? 

Good tilesefers are recognized not only by their 
hifpvtouality work but also by the good condition in 
whichViey keep their tools. To perform the best qual- 
ity worK^tilesetters should exercise good judgment in 
purchasing tools. They shoukj accept only tools of the 
highest quality, and t^ey should^have a sufficient 
number of them to do the tijework at hand. 



ceirter of the cutter, is used to exert pressure over the 
rib to break the scored tile. Different sizes are avail- 
able for cutting sheets of < ceramic mosaic or ceramic 
veneer^tiles (iFigs. B-24' through B-26). 



Cutting Tools . ' * 

Various kinds of cutting tools^re used in the trade. 

Tile Cutter 

The tile cutter is one of the most efficient and eco- 
nomical tools in the tilesetting trade (Fig. B-23). A 
popular model is tjie hand-drawn tile cutting board 
that is adjustable. It has a hardened steel scoring 
wheel (similar to that used to score glass) or a 
tungstenrCarbide-tipped scoring wheel. The wheel 
moves back and forth as the cut is^made on the tile. 
The breaking bar, which is fitted above a rib*in the 



Chipping Hammer 

\ The chipping hammer is ajightweight hammer that 
comes in a variety of sizes (Fig. B-27). The head and, 
back can be capped with tungsten carbide for durabil- 
ity. It is used by the tilesetter to cftip excess material 
from the' backs and edges of wall and quarry tiles, thus 
reducing the amount of grinding work necessary to 
smooth a cut. 

Handsaw 

The handsaw is used to cut float strips and straight- 
edges to desired lengths (Fig. B-28). It also is usecVto 
c\it gauges for floating mortar. A crosscut saw with 
eight teeth to the inch will provejo be the handiest for 
the tilesetter. A piece of slotted wood placed, over the 




Fig. B-23. Tile cutting board 




- Fig. B-25JAII-angle tile cutter 



t£eth protects tfte cutting edge from damage when it is 
carried in the Joolbox. Occasional application of a 
light oil W paraffin protects the blade v from rust 
When the\blade is lubricated, the saw is easier to use, 
and it wili be more accurate. 




.Fig, B-27. Chipping hammer 
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Fig. B-28. Wndsaw 



Grout Saw 

The grout saw is &sajv-toothe'd carbide steel blade 
mounted on a wooden handle (Fig., B-29). It is used to 
' remove old grout % It also is used*in patching work. 
Care should be used as it can easily damage adjacent 
tiles. The carbide steel blade is brittle, and it will shat- 
ter if it is dropped opabused. Op the fror|t of the saw 
blade-is^a spring steel tip. This is used for scraping 
grout 'out of corners fc where the saw blade caftnot 
reach. 

Hacksaw 

The hacksaw is used to/cut metal towel bars to the 
desired lengths and to remove any metal that jjiter- , 
feres with the correct installation of tile. The handle 



should be so constructed that it protects the user's 
hand from possible shattering of the blade. 

Rod Saw % 

The rod saw is one of tb^iewest tools used in the 
cutting of tile (Fig. B-30). It is a steel rod approxi- 
mately x /% inch (0.3 centinTetre) in diameter. The rod 
% has tungsten xa'rbide particles embedded in the sur- 
face: Any regular hacksaw frame can be used to hold 
the rod. The rod saw is use'ti to cut circles or irregular 
curves in tile. , ] 

Chisel ; - m 

The chisel commonly used by tilesettprs is*a patch- 
ing chiselthat is : Va to x h inch (0.6 to 1.3 centimetres) in 
diameter and 6 inches (15.2 centimetres) in length 
(Fig. B-31)f It is used to chip dried mortar, cut quarry 
tile, cut certain vitreous caps, and break scored Jile. 
The tip. is made of tungsten carbide for. durability. 
Chisels should always be kept sharp, and the end that 
is hammered^ on should be kept free of burrs. When a 
cliisel has burrs, chips of steel can break off and injure 
someone. & v ^ 

- Nippers \ 

Two sizes of nippers or biters are preferred by the 
, tilesetter (Fig. - B-32). The 8-inch .(20. 3-centimetre) 
; nippers are used for inside curves, ahd the U3-inch 
(25.4-centimetre) nippers are used for straight cuts 
that cannot be, made with the tile cutter. These tools 
us^lly are dipped with tungsten carbide. 

Xeramic mosaic cutters are a specialized form of 
nippers with a smaller bite and greater leverage. They 
are effective when used on hard tile. 

* . 

Tin, Snips ^ * 

A good pltir of tin snips is needed to cut metal tetfi 
and reinforcing wire (Rig. B-33)! Investing in quality 
. tools *is particularly important with tin snips. Cheap 
snips will warp, bend, and chip. In addition, snips 
should not be used to cut nails or other itemsfthatthey 
are not designed to cut/because doing so win damage 
even those of the highest quality. i 



Rubbing Stone I . 

Qarborundum rubbing stones are "used to smooth 
the rough edges of cut tile (Fig. fc-34). They range in 
size from 60-grit for coarse grinding to 80-grit for fine 
rubbing, When thfcy are not being used, the stones 
'"should be placed in a pail of water rather than left 
wher? they might be knocked off and broken. 




Fig. B-31. Patching' chisel 




Fig. B-32. Tile* nippers or biters 




Fig. B-33. Tin snips 




Portable Electric Saw 

Power tools -generally are furnished by We contrac- 
tor, so the tilesetter does not have to purchase them. 
However, these tools are v expensive and their incorrect, 
use may result in costly repair or replacement. Because 
they are\ised so often, the hazards associated ^vith 
handling them are often overlooked. Every apprentice 
should seriously study and follow all safety regulations. 

The portable electric saw is an important tilesetting 
tool in repair and remodeling work (Fig. B^5). Qn 
quarry floors where joints are to be regrouted, the r 
tilesetter can use the saw* equipped with a nylon blade^ 
that is impregnated with Carborundum, This saw can 
be used to remove-old grout or sections of cracked 
tile. A rake line on stairs can be cut with jtiis tool by 
"fastening a straightedge to the wall and moving the 
nylon blade against this guide to cut a straighf line. 




^ Fig, B-34. Carborundum cubbing stone. 



« 

Electric Table Saw 

One of the most useful power'tools in the tilesetting 
trade i$ the electric table saw (Fip B-36). Its "use 
ensures accuracy on miters, small ftfier-type cuts, and 
vitreous trimmers. *| ♦ 

. The types of blades that are available include the 
dianjpnd-bdnded steel rim for wet' cutting and the 
Carborundum-impregnated fabric v^heel for dry cut- 
ting. Diamond blades are made of steel, with the outer * 
rim impregnated with chip's of commercial diamond. 
Coolant wateu* ftows-upon the wheel as it turns'at ' 
m about 3,000 <rpm. This type of cutting wheej is not 
particularly dangerous, because it has a smooth cut- 
• ting edge; however, Caution should be observed when 
any power tool is being used. * * 
Blades .made of .Carborundum breafc easily and are 
. regarded as unsatisfactory fpr general use in^he tile 
industry. They are used mostly fdr^uttingjfericks and 
soft patio tile. Goggles and re^pjrators shouldbe worn 
1 when dry Carborundum are used. ,/ 

Care should be taken<npt*b jam tile into the blade, 
j This abuse could c&use the, wheel to tWist or warp, 
; thereby rendering it useless? 




ened to the same cutting edge t as that of the cold 
chisel and then ground tif) a V on two sides, with one 
point a little longer than the other, A b f it sharpened 
this wax Ci|ii be ustfd on anx masonry work. 



Drill Bit 

When holes are To be drilled through masonry* con- 
crete, tile, or marble, a tungstefi carbide masonr> drill 
bit should be us^T (Fig, B-39>. It is used only with 
electric-drills and only at low speeds. 



} Fig. B-36. Electric table saw ^ 

» ■* 

i ' , • 

Drilling Tools 

I'lie tilesetter will ha\c to learn to use both hand 
dulls an,d portable electric drills. 

Hand Drill 

Tlje hand drill is used to drill hoJes in tile and mor- 
iqr for instalhng'certain fixtures that are fastened with 
screws or bolts (Fig. B-37) The drill bits usually are 
tipped with tui^sten carbide -to make them more S 



durable. 



Portable Klpctric- Drill 

The portable electric drill is needed by the tilesetter 
to ha(ig fixtures and accessories (Fig. B-38) Bits with 
carbide tips are besA for drilling. If the\ are not avail- 
able,- high-speed bits may be used. The bit is sharp- * 




Fig. B-37. Hand drill 




Fig. B-38. Portable electric drill 




Fig. B-39; Masonry drill bit 
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» UNIT B - TILE, MATERIALS, AND TOOLS 
TOPICS r- CUTTING AMD DRILLING TOOLS 



*'V * Study, Guide * " . - 

Determine the correct word for each numbered Wank in the sentence, and write it in the corresponding 
blank at the right. *" — ' - 



- :» 

1. The most useful handsaw for tilesetters is the" 1 with 2 teeth to the inch. 



1. 
2. 



2. The tilesetter uses the 3 to cut metal towel bars. 



i - 1 

3. To chip excess material from the back of wall and quarry tile, the tilSSEtt-e'r uses a(n) 

4 5. . > . <. * ." * „ 

.. ~ ^~ ' * W* • - * 

4. The most popular wheels- fbr the tile cutter are hardened steel or tungsten- 6 
^ . tipped wheels. v 

5. A 2 i masonry drJii should be used to-Srill ; through marble. % 



6. Bits with _9_ tips are best for drilling. >; j 

7. The portable electric saw is often used in and _M_ work. 

♦ • - * 

S. Carborundum blades are usedjnostly for cutting IT and soft _13_ t'l e - * 



9. The preferred size for nippers that are to be used for. inside curves is the J£ inch' 



size. ' 



,10. The coolant used with the diamond blade on . an electric table saw is 15 \ 



4.. . 

5. . 

6. . 

7. .. 

_8. : 

9. '. 

■ 10. . . 
II. . 

12^ 

13. 

14. 
15. 



1A 



A ■ 

mm ■ ■ 
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£ UNIT B - TILE. MATERIALS, AND TOOLS 
|- TOPIC 7— MORTAR TOOLS AND OTHER SPECIAL TOOLS 



This topic i§ planned* to provide answers to the following questions: 

• *What mortar tools are u^ed by the titesetter?, 

• What special tools are needed in tilesetting? 

• What care do the tilesetterY tools* require? 5 < 



The tilesetters- most important tools are the ones 
used for mixing, handling, and applying mortar, 
which is the base material used for making tile instal- 
lations. This 'topic' deals with this grouj) of tools an<T 
alscrwith those fools that have a specialized use in the 
trade (Fig. B-40). 

-Mortar Tools 

Each -tool that -the tjlesetter uses will be discusse,d 
individually: » , . «• ' ^ 

Pointing Trowel ^ 4 



Tfae pointing trowel or pointer is probablylhe most 
• essential tool in the trade (Fig.»B-41). It coiasies in sizes 
ranging from 4 to 7 inches (10.2 to 17.8 centimetres) in 
length, but the 6-incli (15.2-centimetre) trowel is the 
most popular. Jhe titesetter uses this trowel in eVery* 
phase of the work, especially foi; sJtaighteningtites o v ri 
walls and floors^maiJcing floated surfaces, filling 
small depressions on float coats, huttering tiles and 
Jr4m work^anfl placing mortar in areas that are too 
sin alPf or the flat trowel,,, * . . s 

The . butt of the jiandle is used for tapping in tiles 
th&t are not on a true plane* with *the»:rest of the 
tileworkj ^ 

flThe trowel's flat working surface must be protected. 
*Tfie\tilS$etfer should nojt use it to pry or chop hard- 
ened materials, such as" concrete or plaster. * 




(mm 



JFig, Br 40 v Mortar tools and other special tools. 



Flat Trowel ' * 

The flat trovyel is used in conjunction with the hawk 
for the transferring of mortar from the mortarboard 

• to Jhe wall or to other vertical surfaces (Fig. B-41). It 
is frequently used for spreading pure cemertt on the- 
finished float coat.. The flat trowel also is used for,- 
spreading mortar on floor surfaces before tiles are set * 

Buttering. Trowel ° 

.The Blade of the^buttering troweljs 4,14 inches (1 1.4' 
centimetres)"'wide and 7 inches (17.8 centimetres) long 
(Fig. B-41). It is usecfin buttering pure cement to tile, * 

• a* method commonly used in the eastern states. This 
trowel is more efficient than the pointer for working 
on the" larger and heavier tiles because more weight* 
can be placed on it. ] X , 

Brick Trowel ^ ' 

* The brick trowel is larger than the buttejing trowel 
(Fig. B-41). The most popular size used by tilesetters 
is 5 inches ^12. 7 centimetres) wide and 1 1 inches (27.9 
centimetres) long. It is used when any preparatory 
. brick work has to be done. Some tilesetters use ft for 
quarry and terra cotta tilework^Jts greater surface * 
and weight are advantageousiathe buttering and trip- 
ping in of the larger tiles, ° \ 

♦ . -a* " • 

* v 

Gauging Trowel 

The gauging trowel is larger than the pointing 
trcycvel but smaller than the buttering trowel (Fig. B- 
41). TilesetterLprefer the 314 by 7 inch £8.3 by 17.8' 
centimetre) size, • " \ 

Rubber Trowel ^ 

• * . Tl\e rubber trowel u|ed for groutingjs^a nonporous 
; syntheticrrubber-faced float that 4s mounted on an 

aluminum back with a wood handle (Fig. B-42). »This 
trowel is>, used to force material deep into tile Joints 
and to rgnove ..excess material, fora perfect finish. 

Hawk"' " V 

Hawks range in size from 10 to 14 inches^(25.4 to 
.35.6 centimetres) squaVe, but tilesetters generally 
prefer the 1 1-inch (27.9-ceritimetre) square (Fig. B- 
431- Most hawks are made of aluminum, with 'a 
wooden handle at the center. A rubber pad fits over 
the Handle arfd covers that portion of the metal ha\yk 





ftp . - 



_ _roj«eLin_use 

' ": < ^> • : .* 5 :,^d ^ 1 ." - • 1 

that rwoUId^ome in contact tVrth the hand. The hawk 
shoujd^ndt be held with a hand that is" wet or coverefl 
^tlLHme or mortar. • " . ? 1 

Wobd Eloar * \ , " v V : 

_ The Wood float is sometimes' used in place of the 
'flat trowel for floating mortar (Fi£, B : 44), It is good 
^^^^i^ 1 ^^ irregularities leftlon. the mortar 
^j^^.^be^,; w Arking; the surfate o|the mortar beforenrcayel- 
*w& on "the pure coat, or compacting floor and deck 
'^^Jpritar^ ■ % ' - ' ;\ 

; ' ^ 

^^T%i 7^™?%^ Roe is y sed for hand-mixing mortar 
^^(Fig; BM5):"The besftype hat\perforated blade and a 





ha'ndle about 5 l / 2 feet (1.7 metres) in length. The hoe 
should be kept clean and/free of all mortar so it can be 
pushed, and pulled easily through a box of mortar. 

Mortarboard ^ ^ 

The mortarboard^is used as a table to hold mortar 
*(Fig. B-46). Jt^isr usually 30 inches (76.2 centimetres) 
square.^ - - 

Bucket \ 4 <** 5 **-*^ 

, The bucket used by the tilesetter is generally made* 
of galvanized me^aU but it k also available in wood 
and plastic. The'^quart (il.4rlitre) size is the most " 
pYactkgl and is thej^e referred to in mpst specifications. 

Mortar Mixer ' r ^j^ J " 1 

Most mortar mixers are driven l>y gaso)ine*corn\>us- % 
tion engines of Wi horsepower or greater, depending* , 
qn the tyjje of sack mix (Fig. B-47); Electrically-driven \ 
mixers, are ysed when small batches, of mortar are 
heeded. TJ^e quality* of machine-mixed mortar far 
exceeds that of handmixed mortar. 

Mortar Pumping Machine f 

The mortar puftiping machine is used With the mor- 
tar mixer (Fig. B T 48). Mixed rn^ar is poured into the . 
•hopperr^nd a pneumatic, gun " forces the mortar 
through a.hose. The mortar^jcan'be delivered through 
the hose to tilesetters working as high as 13 stories 
aboyg the street. Asbestos.fines are added to the rnor- 
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tar as' a bonder so that the mortar in the hose will not 
separate. The plqstering gun can be used on the hose, 
and the hose can be used as a hoist. 




Fig. B-46. Mortarboard with stand in use 




. , Special Tools 

Specialized hand tools enable thctilesetter to per- 
form a particular job more efficiently. 

Metal Quarry Tile Rack 

Metal quarry tile racks are available : in many pat- 
terns, and they can be made to order for special pat- 
terns (Fig. B-49). They are used to maintain the same 
width between the 'quarry tiles. 

^Aluminum Marker 

The aluminuiri marker is used for marking tiles for 
irregular cuts. It must be made from soft aluminum. 

Scribe / . 

* ♦ Ariothej tool used for marking tiles for irregular 
cuts is the tile scribe (fig. B-50).. Tt is made of steel and 
weighs approximately I ounce (28 grams). 



Floating Strip ' v « \ 

The floating strip is a wood strip approximately \\ 
by V/i inches (0.6 by 3.8 centimetres), cut t*o any 
desired length (Fig. B-51). it is a useful tool for the 
tilesetter when the plane of the\etting bed is being 
established. 

Beating Block r 

The beating or smoothing block is approximately 4 
by 14 inches (10.2 by 35.6 centimetres> in 'size (Fig. 
B-52). It should be made of hardwood,'such as maple, 
.which does j^Qt^ warp readily. The^61ock is used by the 
tilesetter to beat in the tiles\$o that they will be set 
permanently and will be flush with each other. 

Scratcher • 

The tile scratcher or scarifier is used to roughen the 
scratch coat so that a satisfactory key will be provided 
for the float coat (Fig. B-53). It is usually a 4 by 5 inch 
'(rQ.2 by 12.7 centimetre) piece of metal with notches 
jOXLJHux^go i ^ome-4t4esetl^rs"makt:~the , iT dwn from 



Fig. B-47/Mortar mixer 




v 



, Fig. B»48. Mortar pumping machine 



metal lath or by driving n&ils through ,wood so A that 
h they protrulje enough to give a series of sharp points. 

.Rubber Mallet * ' ' > 

The rubber mallet is useful in setting large tiles thai 
require considerable weight "exerted on them (Fig. B- 
54). It does not splinter or wear out the straightedges 
or beating blocks when used on them. 

Kneeling Board . , , * 

. - Kneeling boards usually are made of M-inch (1.9- 
centimetre) plywood and are 30 to 36 inches (76.2 to 
91. 4 centimetres) long and 12 to 15 inches (30.5 to 38. J 
centimetres) wide (Fig. B-55). Only boards that are 
^TTrM^arped, straight, and clean should be used. The 
tilesetter walks and kneels on them >vhile installing 
floor tile. 
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Fig. B-49. Metal quarry ti|e rack patterns 
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Fig. B-50. Tile scribe in use 



Fig. B-52. Beating block in use 
—^i, 1 1 i i i 




Fig. B-51. Floating strip in use 



Fig. B-53. Tile scratcher in use 
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Fig. B-54. Rubber mallet 




Fig. B-55. Kneeling boards 



Scrub Brush 

A scrub brush is used ta removeixcess mortar ffom 
the joints and the face * f the tile (Fig. 6-56). The 
preferred size is approximately 2% by 8, inches (7 by 
20 centimefcfes). 

Water Brush 

The water brush, which ^usually" of the Dutch 
brush type, is used to wet mortar and to dampen walls 
and floors (Fig. B-57) 

Notched Trowel 

Notched trowels are available in the serrated and 
square-tooth design (Figs. B-58 and B-59), The teeth 
are made in various sizes. The correct ipotK size and 
depth must be use^d to apply the thickness of banding 




Fig. B-56. Scrub brush 




mojtar specified. These trowels are -used to apply all 
of the various kinds of bonding materials for ceramic 
tile. When the teeth become worn, the trowel has to be 
resharpened or replaced (Figs. B-60 and B-61). 

Caulking Gun 

The caulking gun is used by tilesetters to fill corners' 
and edges (Fig. B-62). *, 



Power Grouter 

Electric- or gasoline-powered machines are avail- 
able for grouting ceramic tile floors (Fig. B-63% Three 
14-inch (^.^centimetre) *rubber-faced blades cover 
an area of approximately 6 square feet (0.54 square 
metre). The blade angle may be changed to accommo- 
date a ^variety of grout consistencies, including sahd- 
cement and epoxy. The trowel speed ranges from* 50 
to 110 rpm. The operator controls the direction, 
speed* and angle of the blades from a ^standing 
position. - 




V 



Fig. B-58. Serrate^ trowel 




Fig. B-59. Square-tooth notched trowel 




Fig. B-57. Water brush 



Fig. B-60. Notched trowel sharpener in use 
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Fig. B-61. Notched trowel after resharpening 




Fig. B-$2. Electric* caulking gun. in use (manual gun in 
Jnset) S 




* Basic Equipment^ 

, The tilesetter provides most of the small tofcls that ' 
are needed on the job. They are small enough to be 
v carried easily in a toolbo*. 

.Toolbox . 

One of the most important pieces of equipment 
used ? by the tilesetter is a to9lto6x (Fig. B-64). The 
style of the box is a matter -of individual^preference. 
The box should be light enough to be carried to differ- 
9 ent job locations and strong enough to ta1<e hard 
_ wear?' 

My * - 

Claw Hammer " 

The tilesetter can find many uses for the claw 
_ hammer (Fig. B-65). The straight-claw hammer i's not 
as satisfactory for pulling nails 'as the curved-claw 
hamrner, but it is better for fastening tar paper and 
expanded 'metal lath. It can also be used for^ nailing 
screeds in place, chipping or scraping semidry mor- 
tar, and removing plaster. 

Care should be exercised in the use of tfafs tool. 
Burrs on th^head or claws should be ground off as 
they occur to eliminate the danger of chips of steel 
flaking off in use. Striking one head against another is 
also dangerous because it can cause chips to penetrate . 
an eye. . * # 




Fig. B-64. Toolbox 




*« Fig. B-65. Claw hammer 



Fig. B-63. Power-grouter 
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unit b — tile, Materials, and tools . ' • * * 1 
topic 7 mortar tools and other special tools 

Study Guide 

Determine the correct word for eaqh numbered blank in the sentence, and write if. in the corresponding 
blank at the : night. ' * * m S • 

1. In comparative size, the battering trowel is 1 than the brick trowel. * ' 1. 

2. Hawks usually are made of _2_. 2. *L 

3. The hawk generally used bytilesetters is _3; inches .square. . , 1 3'.' 

4. The trowel used with the hawk for transferring mortar from the mortarboard to the 4. . 

wall is the 4 - trowel, % 

5. The most necessary trowel for the^ tilesetter is the 5^ trowel. ' 5. 

6. Notched trowSls lire used to apply _6_ materials for ceramic tile. 6. ' 

J. The water brush used by the tilesetter usually^is a(n) _7_ type. ' 7. 

8. Large r mortar mixers are powered by 8 . . 8 L 

- • ~" i - • • 

9. -When a mortar machine is used, mortar ca# be forced through hose 9 stpries 9. 

' high. - - , V 

"JO. The capacity of the bucket usually referred to in specifications js IQ_ quarts. ' 10. 
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UNIT B - TILE, MATERIALS, AND TOQLS 
TOPIC 8'- GROUTS 



\ 



This topic is planned'to, provide answetS to the following questions: * 

• • ' 

•^What grouting materials are used in tiles^ttjng? J 

• How are grdbts. prepared? '^\ x 

• Where, are special* grouts need* 



Grouting or filling of the tile joints is too important 
an operation tp be left in. the hands of an unskilled or 
unsupervised worker. A poor grouting job can rftin 
the appearance ,pf any*tileworJc*The* good journey- 
level titeSetter does the work or supervises the helper 

-who is doing this portion of the work. In addition, the 
competenUilesetterleafns tlfe properties of the differ\ 
ent types of grouts in order to*det£jniine the* most 
satisfactory -one for each Job/*' 'hML 

Mixing grout is, a very e^acting^^p^tion.' Most of 

_ the objectionable foreign matter^in fimkied' grout jobs 
comes from the containfrs an'd' tools .that have been 
used to prepare and work the gfout. Experience. has' 
taught ,the tilesetter to keep a set of tooisJusUfor.. 
mixing, a bucket for th^graut mixture, andiajmcfc 

. for * the clean-up water. Mftrtar buckets an<f tdfys a 
should never be used for mixin^arid applying gror5t. ' 
The sand &nd cemenf from the mortar will" come off in 

* the grout mixture and will th'en show Up as unwanted 1 
flaws in the finished 1 job. ^ ; v " 

The water us'ed in mixing'gro^t should never be hot 
or warm. Onty clean buckets ajid containers should'be 
used for carrying the water, holding the, clean-up 
water; and'njixing tfje grout. " No foreign matter 
should be allowed in the mixture. The grout should be 
mixed thoroughly to give a uniform^pofl^tftency. It 

^shmild-he-ailawed to slake or gel as recommended by 
.the~;manu£acturer. » . ' * . 

> A grout jnixture'that has been in an opencontainer 1 
too long should not be used? Neither stfould it be 
remixed with, watery because it wiU be crumbly. The 
use of. such .a grout would only* detract from the 

-beauty of a tile job. - 

Soft, Qhalky grouting usually is an indication of 

.inferior work. The grouting should be hard, white, 
and. smooth. 

. ' ^.Jhe tilesetter should closely follow the manufactur- 
er's specifications wjien mixing and Using grouts, par- 
ticularly Ihe special grouts. * ^ f 
\ To meet normal wear conditions, a grout must be 
strong and dense. In tfie regular maintenance of 
floors, some building superintendents will select strong 
crystallizing cleansers, such as soda* ash, and certain 
phospha^gs and sulphates or combinations of these/if 
the grout is absorptive and porous, these cleansers will 
fjenetrate the grout and, on drying, will crystallize 
within the pores of the grout. In time, the crystals can 

' * . ; • . ■■' ;\* 



develop to such size and strength that they gradually ^ 
wiH disintegrate the grout. To-prevent this, the trleset r 
ter should use a good dense mix and compact it well 
intp the joint. v i ; 

. • - " o * p 

• ' , * ^.Portl^nd Cement Grout 
Portland cement grguts are used where floors and 



walls areMo be^ubjectey.to normal service. 
Grout for Ceramic Tiles 

~ In former/yea*s the grout used in the installation of 
tile w§s a n^t grajror white portland cement mixed 
with water to a creamy cdnsistency. Jhe gray portland 
" cemenf is still beihg used for ceramic mosaic floor 
utiles; hbwever, a number of changes have been made? 
in t^Ataite portland cement grouts. "Manufacturers 
havered ingredients to make them smoother, whit- 
er, and more uniform in color; to make them water- 
proof; and to ^eduqe shrinkage. Ipiese are referred to 
as "proprietary" grouts; and inrffe manufacturer for- 
mulates them correctly, theyife suitable for use with 
glazed ceramic wall tile anjTceramic mosaic tile. * 

, A grout joint should ha^e the following characteris- 
tics: < <. 

1. Uniform color - A ^^N^ 

• 2. Absence, of pure- coat or setting -material 

3. -Density and cure to the maximum hardness 

4. Smoothness without voids,* pinholes, or low 
spots ' • 

5. Finish flush to the top of square-edged 'tile (Fig. 
B-*66) 

6. Finish tooled or struck to tjie depth of the. 
cushion on cushion-edged tile -(Fig. B-66) 

y 7. Absence of alT grout front the face of the.tile~ 
when the job is* finished 1 

Care should be taken to achiev^all of these charac- 
teristics, but, perhaps the most important is item 3. To 
cure portland cement grout correctly, water must be^ 
present. The tiles should be moistened before the' 
grput is applied, and the finished tilework should be 
covere^l for at least three dsiys to retain moisture. 

Proprietary Grouts <_ " 

Many specially compounded white or colored water- 
proof grouts are available for use with glazed ceramic 
wall tiles. Some of these grouts*are used with dry or 
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SQUARE-EDGED TILE * 



■ Fig. B-66. Correct way to finish grout' 

unsoaked tiles* that have been installed with adhesives 
or special thin-set portland cement mortar. These 
grouts are sold under various proprietary tra"de names 
and are also known as commercial grciuts. Basically^ 
they are compounded from white portjand cement 
and opaque whitening materials (such as titanium & 
oxide) plus waterproofing additives (such as zinc 
stearate or aluminum stearate). The addition of the 
waterproofing materials makes the grout more diffi- 
cult to mix in water, but the finished surface will be 
water repellent and easier to clean. 

In adf&ion to 3 the' whitening and waterproofing v 
agents, proprietary grouts also contain certain^ water- 
retentive additives to hold the mixing water within the 
grojut mix until _the 'grout is cured and set. .Small 
amounts 'of accelerators, *such as calcium chloride, 
also are used to ensure an early set of the cement. The 
grouts carry tVade names that usually indicate their 
intended use. % f % j } 

Care should be taken ^o use a minimum 01 water in 

1 mixing^ Jhese proprietary grouts because th$!j grout 
pasje should be kept $tiff. Excessive water miakes a \ 

^.sloppy mix or slurry, resulting in a more porous and 
absorptive grout that quickly becomes soiled in Service. 

K' j . 4 

, Coloring Pigments " » j 

Tilesetters often ; are called upon to prpduc? special 
grout color?; however, they should be carefuljn hari- - 
djing this type of request because piany coloring pig- 

~ ments* change once they are in contact \yith the 
strongly alkaline mix, of portland cement apd lime. 
Some pigments react slowly, and the color will change 
over an. extended period of time. The colored grouts 
that appear to be successfully mixefr initially may 

.require replacement later on. • 
' The job of coloring grouts should be placed in the 
hands of reputable manufacturers of groutfdr special- 
ists in .colored stucco! Even the 'use of/High-quality 
colored grouts does not guarantee a uniform surface- 
color. ' ' \ 



. A satisfactoiy^pplication^f colored grout requires - 
a uniform smoothness and texture over^e^ch joint 
area. To obtain this effect, the tuesetter should rub^ 
and trowel the area. Qtherwise, the color in the joints 
'will appear splotchjT ^nd uneven. ^ 4 

\ ' • 

Grout for Quarry Tile \ * 

A rfceommended grout fprmuja for a quatry tile 
floot is watittproof plastic Portland cement or com- 
mon portland cement mixed witri one to two'^arts of 
sand. 

• To make regular portland cement 4 water repellent, 
the tilesetter can use . a mix containing ammonium s / 
stearate paste \h an amounCof one quart (Q.9 litre) to 
one sack of ciment. Some tilesetters x use aluminum. . 
stearate powder'in a proportion of 2 to 3 percentno 
the portland cement content. * , t _ 

Silicone and Polyurethane Grouts 

Some tile manufacturers of both ceramic mosaic 
tiles and glazed wall tiles are producing sheets of tjles 
and pregroutiitai them aj the manufacturing plant. 

Polyurethane grout has been used to pregrout 
ceramic mosaic tile. Some touch-up work usually is 
, needed after the premountedjand pregrouted sheets ^ 
are installed: A ^compatible polyurethane bonding 
adhesive is used to install the ceramic mosaic' tile. 

Silicone grouts are used to premount^aod pregrout 
glazed w^ll tije; A caulking.glin^is then use^te^rout 
the joints between the sheets of tile and at the corners. 

A 'technique also has been developed to install tiles 
one by one, in the usuar manner, but to grout the 
entire installation with silicone grout using a caulking 
gun. • 
- Silicone grout is not to be:U5edoaJrit<±enxountex* — 
tops or other surfaces used for food preparation. This 
is because the safety of the use of silicone for fodVl 
preparation surfaces has not been determined by the 
state or federal food and agricultural agencies. 

Acid- or Alkali-Resistant Grouts 

Quapry tile, paver tile, and other heavy-duty ceramic 
flopr tiles' are subjected ta different types of chemical 
action. Grouting material for these tiles should be „ 
selected carefully to ensure that the grout will meet the 
service recrements of the tile installation: The grout 
should be resistant to acids or alkalies. 

The tilesetter should know whether the tilework is 
to be exposed to. normal service conditions or tp spe- 
cial service conditions. For example, office building* 
floors are subjected to normal \vear and tear; exterior 
roof decks are subjected to all kinds of weather, 
including freezing temperatures; and tile floors in 
metal-cleaning plants, breweries, - dairies, bakeries, 
and kitchens are* exposed to special service conditions. 



Tile linings of chemipal tanks in storage bins are 
examples of special tile installations that require extra 
attention from the tilesetter. Grouts that are suitable 
for such special service conditions would be suggested 
by the tile contractor or the tile manufacturer. 

x Resin-Based) Cement Grouts \ 

Cement grouts with a resin base are excellent as a 
bond coat or as a grout to meet the service conditions 
' that'fexist in dairies^ chemical plants, breweries, distil-^ 
leries, food and beverage plantjsrat^kitch^ns. Resin/" 
• based grouts contain a liquid and a powder andjia^ a 
limited pot life of working time. These^gj^trtTi^y he 
4 used as the bond coat underTKe7TleWork # and as the 
filler for the grout joints: 
4 When the resin-based cemenLgrout is used only as c a 
. grout, certain precautions must be tak'en.to neutralize 
the p'ortland cement surface that would come into 
contact with the resin of the grout. First, the setting 
material made of portland cement must be removed 
because it may have penetrated into thVjoinjt. Then, 
the joint should be flushed with a solution of muriatic 
*aci,d Before the grout is applied. An acid solution 
-./Recommended by the grout manufacturer should be 
used because a strong solution can ruin the installation. 

Epoxy Grouts 

Epoxy grouts kl$o come in two partsTboth of which 
are heavy ^liquids. * 
z These materials cati be used bo(h for bonding the 
tile and for grouting. When mixed together, their pot 
life is short, and the tilesetter who uses them "must be 
skillful. Tests have shown that .these materials suffer 
no effects of any consequence from hydrochloric and 

sujfuric acids or from alkaline materials such as wash- 

/« 




ing .soda, caustics, soaps^and detergents. They.als 
jhighly resistant to greases; oils, and alcohol^' 

Grouts * c ^ 

fJ A hiSty of sodium silicate and cement has A satis- 
factory service life under cpntinuous acid conditions; 
however, it is. not intended for use in area/in which, 
. .alkalies or caustics are present or where tjiese chemi- 
. "cals are used for cleaning. / • 

Sodium silicate grout is a two-component mix con- 
taining ap alkaline silicate liquid and' a dry powder 
mixed With a fine silicate fast-sett/ng additive. It 
« sho^fci not be used over a portland cement base unless 
an insulating and impervious asph^t membrane or a 
hot-mopped t£r membrane f, is applied between the 
grout and the base. / 

Lumnite Cement Grouts / 

A special grout that is based on lumnite cement 
with additives has demonstrated a satisfactory service 
life when used in areas in which moderate acid condi- 
tions exist, such as in dairies and kitchens, and is as 
easy to apply ai portland dement grout. 

Although lumnite cement grout is more expansive 
than portland, cement grout, it js considerably less 
costly than some of the resin-type cement grouts. 
Many tilesetters feel that lumnite cement grout is a 
, good • investment in tilework, even though it will 
require more maintenance "t^ian some of the more 
costly and more difficult-to-install materials. 

Study Assignment 

American National Standard Specification A 108.1. 
Read sections on grouting. 
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UNIT B — TILE, MATERIALS, AND TOOLS 

TOPIC 8 - GROUTS 

..... Study Guide 

TDetermineLthe correct word for each numbered "biank in the sentence, and write it ih/tne corresponding 
' blank at the right. . " ' 

1. A small amajunt of calcium chloride in the^ix will ensure a(n) J_ T_ of the cement 

\^2. The tilesetter should J$_ the gr&ut well into the Joint, -s 

3: Grout left in an open container too long becomes 

/ 4'. To meet normal wea^conditions, a grout must be strong and J>^. 

- * 5. Lumriite certient grouts may be used in areas exposed to 6_ 7_ concjitidns.^ 

" 6. The 8 - 9 cements are useful as bot^grout and bond coat when the Rework is 
located in food -or beverage plants m ' 

i * • j< * 

* " " 1 

7. The specially compounded proprietary grouts are intended primarily for us& with 10i 
10 -11 wall tile. ' ♦ * ' ' V 




8. Proprietary grouts should be fnixed so jhat the paste is _12_ . / * « » 

9. To cure portend cement grout correctly^ 13*, must be. present. 

y ~ ~" • ' 

10. For quarry tile floors subjected to normal service conditions, a grout mixture of 
Portland cement and to J5_ pajts of sand is satisfactory, * ' . 



11. 

12. 

13. 

14. 
15. 
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UNIT B - TILE, MATERIALS, AND TOOLS 
TOPIC 9— INSERTS AND ACCESSORY 



0 
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This topic is planned to provide answers^to the following questions: v 



* What accessories will- the tilesetter install? 

• How are inserts and accessories installed? 



- C0rt;ectly installed and balanced inserts and acces- 
sories in tilew.ork wilf beautify and enliven the appear- 
ance^ of any tile installation, BatTiroom*fixtures made 
of vitreous china or plated with chromium are styled 
by different manufacturers to^blend with" any decor; 
these accessqries^re designed to be attractive as^vell 
as useful (Fig^f^t>7). 

Tilesettm^muld know of the different bathroom 
accessories that are available, .because if they are 
installed in tilevyorj^ they-cpme within the province of- 
the tilesetting trade. Members of another trade install - 
*any fixtures or accessories that are, to be mounted on 
* plaster walls. Regardless of which trade has jurisdic- 
tion over any particular job; the apprentice tilesetter 
should learn how to balance and center these accesso- 
. ries, how to build the proper cradles to receive them, 
'-and how 'to use the correct techniques for installing 
them clear.of pipes and studding. Manufacturers are 
constantly addingnew designs and varying old ones. 



The skilled tilesetter should be prepared Jo handle any 
type of installation. Arh exceptional installation is 
shown im Fig. B-68. * v 



Towel Bars 



\ 



Towel bars are made o f both china and metal. 
When'lugs are set for the posts of bars, care must be 
taken to measure from center to><*enter of the lug 
holes. Towel bars are manuf^etfired \ft the following 
lengths: * ^\ f - 

* Inches (centimetres) 

18(45.7) * ' 0 

24(61) , . > 

30 (76.2) 
36 (91.4) 




'Soap Dishes 

Various types of soap dishes are available in both 
chrome and china. Those made of china <are some- 
times colored to match the tile or plumbing fixtures. 
Soap dishes come, in flush, projecting, and semire- 
cessed types. They are sized,to fit into a particul^nit 
of titewo/k. Some of the morf common sizeaare the 



following: 



Bathroom tile Installation showing accessories 



1 . - - Inches (centimetres) 

6 by 3 V (15.2 by. 7.6) 7 
6 by 6 (15.2 by 15.2) 
. 4'/ 4 *by 41/4 (10.8 by 10.8) 
4'/ 4 by 6 (i^8 by 15.2f 

. Soap Holders \yitn€i^b Bars ' 

Soap holders' with grab bars are^tnade 0/ -either* 
chrome rff china." They are no longer^be^ng.recom- 
mended*by most authorities in the tile industry. 
danger' exists to persons using the grab bafrif tlib^ars" 
should become dislodged \vhile being used. Gral? bars^r 
'are still on (he market, and the apprentice should^ 
install what is specified for the job or .what the 
employer tells him or hereto, install. The apprentice 
should know the best recommendations frc^m th£4il§- 
trade. For maximum safety the tile industr^recom- * 
mends the Sse of a nonceramic grab bar that is 
anchored mechanically teethe structural wall. 

Papier Holders ^= 

Paper hQlders are available in both china and-^ 
chrome and in surface and recessed types. The rollers 
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See color reproduction on page 124. 



Fig. B-68. Tiled pullman . 

arc either chrome or wood. Surface-type holders usu- 
ally measure 6 inehes ( 1 5. 2 centimetres) from center to 
center of the posts. Both china and chrome accessories 
ean be set with screws or keyed in with cement. 
Reeessed-typq, holders generally require one of the fol- 
lowing wall openings*? 

Inches (centimetres) 

4'/ 4 .by 4% by \% (10.8 by 10.* by 4.1) 

6 by 6 by 2 (15.2 by 15.2 by 5.1) 
5Va by 5!4 by 2 (13.3 by 13.3 by 5.1) 

Another type\of recessed holder is available- the 
.concealed type, whieh consists of a recessed shell that 
is sometimes fitted with an inner revolving hood. This 
type generally takes wall openings of 5>« by 5% by; 3 
inches (14.3 by 14.3 by 7.6 centimetres) and has>Qver- 
all dimensions of 6'/ 2 by 6V2 inches (16.5 by 16.5 cen- 
timetres). Another type is tire paper holder for folded 
paper (sheet type), which takes wall openings of 4 l A by 
5 l /2 by 2 inches «K 10.8 by l?'by 5.1 centimetres) or VA 
by 5 by 1% inches (9.5 by 1 2. 7. by 4.1 centimetres), 
depending on whether it is recessed or on the surface. 

Concealed Lavatory Units 

The concealed lavatory unit is a chrome-plated 
accessory designed fon several' us;es, with a- flush 




revolving door to which is attached a soap dish, 
tumbler holder, and toothbrush holder. Wall open- 
ings are usually 6V2 by 8'/« by 3V 2 inches (16.5 by 20.6 
♦ by 8.9 centimetres), and the overall si/c of the flange is 
7 3 / 8 byMs inches (18.7 by 21.9 centimetres). The con- 
cealed lavatory unit is designed either to be set into 
the wall with screws or to be keyed into the wall with 
cement. 

» 

Medicine 7 Cabinets 

The medicine cabinet usually is the focal point in 
most bajhrgtffnsTtherefore, particular care should be 
taken to center the openings in the tilework. The spec- 
ificajions may indicate that the tilesetter should set the 
mscficine cabinet. 



Metal-Plate-Type Accessories 

Metal plates for bathroom ^accessories are some- 
times furnished. The} are fastened to the walls with 
screws. Lag screws or toggle bolts should be used, but 
wood plugs should never be used. (For more informa- 
tion on these fasteners, see the Introduction to 
Apprenticeship.) The moisture in the mortar will 
cause the wood plugs to swell and, upon drying, the 
wood will shrink, leaving a toos& insert or accessory 
on- the tilewo'rk.— 

Plates with concealed screws or brass anchors are 
availabte. Manufacturers specify 'which recessed types 
are designed to be mounted permanently with cement 
or mortar and which types are to Jbe attached to 
recessed cuts in walls, with screws" or toggle bolts. 

'Care shoulc^ be taken jn placing accessories in the 
bathroom. The tilesetter should consult with the 
homeow ner or resident as to the location of important 
fixtures, such as towel bars or hooks. 

Miscellaneous* Items * 

Chrome towel rings, robe-hooks, ashtrays, soap 
holders, toothbrush holders^ and stainlejss^steel shelves 
are other fixtures "that may be installed$pa tile instal- 
lation. The tilesetter should check the specifications to 
see 'whether all the accessories included are balanced 
and centered in w tile job. *' 



UNIT B - TILE, MATERIALS, AND TOOLS ' 
TOPIC 9 — INSERTS AND ACCESSORIES f 

Study Guide m b ■ * 

Determine the Correct word for each nuntbered .blank: in the sentence, and write it in the corresponding 
blank at the right. '* . / 

. • * t 
1. The three important things to be learned by anyone who may 'be called on to install " 1. 

bathroom accessories are how to balance and J_ them > how to build the proper 2. 

2^ to receive them, and how to install them to be clear of J_ and studding' 3. - 

2v Bathroom accessories come within the jurisdiction of the tilesetter when they are 4., 2 
installed in 4 . 1 . 



3. To fasten the metal plates used with some bathroom accessories, lag screws or J_ 1 ( 5. 

6 should be used. . 6. 

4. The tilesetter should never use 2 8 to fasten the metal plates. ' - 7 

$ 9 t • ♦ 8. _ 

5. The _± may indicate that the tilesetter should instalha medicine cabinet. ,9. 

6. Mosffothroofti accessories are fastened with screws or keyed to the wall with J0_ ' ' "10. 
or mortar, , * . - 

7. Most bathroom accessories are made of vitreous china or plated with JJ_ , . , 1 f. 

8. Ceramic J2_ H are no longer being recommended,, because they can be unsafe. " " 12 



9. Surface-type paper holders usually measure J4_ inches from center to center of the 14. 
posts. ^ 

10. Grabubars should be J5_ to the structural^valL * 15, 



<r ■ 
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UNIT B TILE, MATERIAL?, AND TOOLS 



TOPlfc 10 



EXPANSION JOINTS AND ELASTOMERIC SEALANTS 

This topic is planned to provide answers* to the, following questions: 



VVfiat are the basic components of an expansion joint? 
How are elastomeric sealants u&ed? 
How can. sealant failures be avoided?. 



r 



Designs and uses of ceramic tile in modern struc- 
tures have established heretofore unrealized degrees 
of creativity tor the architect and contractor. How- 
evejt,, with the expanded uses of tile for the finish of all 
typ& of interior and exterior surfaces, certain specific 
problems arise and continue to increase. . 

One of the most # prominent problem areas is the use 
and design of expansion joints and the related appli- 
cation of a correct caulking sealant. 

Any structure, new or ofd, is constantly being sub- 
jected to thermal shock, vibration, settling, and load-. 
ing stresses. Needless to say, it can be disastrous to 
disregard the fact that temperature changes alone 
create .sufficient contraction and expansion in all 
types of building materials (including tile) to cause 
problems. - 

, Past and present failures in tile installations in the 
form of buckling surfaces, ruptures, fractures, and 
cracks can be traced to the fact that expansion joints 
were not incorporated or even considered. It must be 
remembered that a completed tile'surface is a dynamic - 
'structure that cannot be contained within the static 
confines of a fixed perimeter without space in which 
to -move. The thermal expansion of building materials 
is a small indication of the total number of factors 
that must be taken into consideration when planning 
the installation of a large tile surface (Table B-l). 

As already noted* the entire installation is not only 
subjected'to thermal shock but also to many mechan- 
ical movements, all of which further emphasize the 
need for expansion joints. 

^ Basic Joint Design % . 

Certain basic guidelines should be remembered * 
'when allowing for "space" in which the tile surface 
may movj. As indicated in Table B-l, a rise in the. 
surface temperature of masonry to 150° F. (66° .C) 
creates aji average movement of 0.056 to 0.063- inch 
(0.14 to 0.16 centimetre) for every 10 linear, feet (3 
linear metres) of tile expanse. 

Surface temperatures \fory over a much wider range 
than the corresponding air temperatures; they may be 
as much as 50° or 60° F. (10° or' 15° C) warmer'than 
,the air during the heat of the day, and perhaps 10. 
degrees colder on a cold night. 

.When thermal variations alone are used as the basis 
of calculating joint size, the recommended dimensions 



shown in Figs. B-69 and B-7Q can be established as the 
minimum points of consideration when allowing for 
expansion joints. This, is based on the fundamental . 
requirement that joints will be provided for every 16 
to 20 feet (5 to 6 metres) of tile expanse for exterior 
surfaces and for every 30 to 40*feet (9 to 12 metres) of 
tile expanse for interior surfaces. 

To select the best joirTt design^the tilesetter should J? 
consider carefully the siz&of the joint, the frequency 
of joints, the backup filler, and the caulking sealant. 
The til^etter w ho considers each of these factors will 
be able to produce good expansion joints and avoid 
many of the most frequently encountered problems. 

Size of Joint ■ 

The size of a^ working butt joint can range from a 
mimmuXi of l A by Va inch (0.6 by 0.6 centimetre) to a 
maximum of 1 by ] A inch (2.5 by 1.3-centimetres). A 
working lap joint can be from X A to Vi inch^Or3^fb T. 3 
centimeties) in width. The depth of all joints should 

extend to the substrate. 

*. 

i * 
Frequency of Joints J 

The^oints in exterior tile should be placed 16 to 20 
feet (5 to 6 metr^) on center. Interior tile joints 
should be placed 30 to 40- fee] (9 to 12 metres) on 
center. JoipK should be placed ifT^ii points on the 
horizontal periphery. / J 

Backup Filler* 

— A backup filler is used to support the caulking'seal- 
ant wh£n the depth of. the joint exceeds ^"inch fl.3^- 
centimetres). Only polyethylene or piolyurethane flexi- 
ble^foam should be used as backup filler. 

Caulking^Sealant (Adhesivd/EJastomeric Type) 

Caulking sealants made of "silicone rubber are 
recommended for all interior and exterior applications. 

Polysulfide sealants are used primarily for exterior 
installations. They should not be used* for exposed 
interior applications or where discoloring or fading 
will produce undesirable effects. 

Polyurethane sealants are used primarily for hori- 
, zontal expansion joints. 

Joint Caulking with Elastomeric Sealants 

The importance of expansion joints cannot be over- 
emphasized; however, their use on any surface will 
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prove to be unsatisfactory if the correct sealant is not 
used to complete the installation. 

Basically, the sealant must be able to absorb all 
movements in the joint without rupturing j^nd without 
loss of adhesion to the joining surfaces. This means 
that it must have good adhesion 3 , -good extensibility, 
and sufficient tensile strength N to prevent its failure 
binder extension; it must, be able to recover almost 
•completely from forces without damage. The sealant 
must not only have these Characteristics when installed, 
but it must also. fully retain them (Ver a period of 
many ' years. 



These requirements 'generajly are applicable to all 
forms of construction-type joint sealants; however, 
ceramic tile installations often create requirements 
beyond those outlined here. Many jobs require a seal- 
ant that will not fade, yellpw, or stain, and that has a 
nonporous surface that will not absorb fungi or algae. 
Generally, such sealants must be used around sinks, 
bathtubs, food treatment areas, swimming pools, 
drainboards, and pullman bowl§. 

The silicone sealants have proved to be superior for 
these applications. Silicones have been found to 
exceed the performance capabilities of all other types 



TABLE B-'1 

THERMAL EXPANSION OF BUILDING MATERIALS 



Material 



perpendicular to grain * " 

Wood parallel to grain 

Brick masonry 
Limestone masonry 
Plate glass 

Stainless steel. Type 430 
Concrete 
Structural steel 
Copper. 110 

Stainless steel. Type 302 
Red brass. 230 . 
Architectural bron/e. 385 
1 Aluminum 
Lead 

Zinc, foiled • 
Plastics: Phenolics 

Glass-re i n forced polyesters 

Acrylics 

Vinyl 



Coefficient 
of thermal 
expansion. 
\m in. 0 F 
(X 10 h ) 



I 9 tjo 3*2 
2. 1 to 3 6 

3 I 

3 5 * 

5 I 

58 

65 

67 

9,4 

9.6 
10 0 
11.0 
129 
* 159 
17.3 
8.5 to 25 

10 to 14 

40 to 50 

24 to 40 



Inches Jem) in 10 ft. (3 m) for temperature 
change of 



150° F (66° JCT) 



(f 034 to 0.039 
(0 08 to 0 09) 
0 036 to^0.065 
(0 09 to* 16) „ 
0 056 40*14) 1 
0 063 (0.16) 
0 092 (0.2^) 

0 117)0.29) 



0.153 to 0.450 
(0.38 to 1.14) 
0.180 to 0.252 
(0.45 to 0.64) 
0 720 to 0.900 
(1.82 to 2 28) 
0.432 to. 0.720 
(1.09 to'l.82) 



180° F (82° C) 



0.126 (0 32) 

0,144 (0.36)" 
"0,203 (0 5!) 
0.207 (0 52) 
0.216 (0.54) 
0.238 (0.60) , 
0.279 (0.70) 
0.342 (0 86) 
, „ 0.374 (0 94) 



'/« in (0 6 cm) mm 
1 in (2 5 cm) max 




V« in (0 6 cm) mm 
Vt in (13 cm) max 



SEALANT ' 



COLUMN 



SUBSTRATE 
u BACKUP FILLER 



MORTAR BED 



Fig. B-69. Working butt joint 



SEALANT 
Vs in (0 3 cm) mm 
'/a m (1 3 cm) max 




TILE 



j MORTAR BED 



BACKUP FILLER 



Fig. B-70. Working Jap joint 
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of sealants and caulking compounds. Because the sil- 
icone sealants arc easy to appl), labor costs should be 
reduced considerably when they arc used. 

The polysulfidc rubber compounds also pre\ide a 
d>namic joint sealant. PoI> sulfides have been in use 
throughout the construction industr> for man> >ears 
and have prtfvcd to be an acceptable caulking material 
for most exterior expansion joints. However, expe- 
rience has shown that polysulfidcs tend to be porous 
and thus absorb foreign matter. They also become 
discolored over a period of time. 

PoI>eth>Icne backup filler, when used in a working 
lap joint, as shown, in Fig. B-70, creates a flexible 
shock mount. It absorbs all* lateral movement caused 
by excessive thermal «or mechanical stress. 



Polyurethancs normally arc used for horizontal 



"expansion joints, rather than for AxrticalZca ulking * 
appIications^This is due primarily td the fact that 
flexible Ijrethanc elastomers arc easily poured, cure to 
4 Shore A hardness of 30 or more, and retain excellent 
abrasion-resistant characteristics. Occasionally, the 
polyurethancs encounter application problems because 
of the presence of moisture at the point of installation. 
This*can create loss of bonding qualities* if not actual 
foaming of the t material. Also, as 'stated previously, 
polyurethancs usually arc compounded as a pourable 
sealant, and another type of material must be used fo* 
vertical joints, * 

When one standard material is to-be used for both 
•vertical and 'horizontal expansion joints, the material 
must meet the following requirements: 

1. Solids* content of 100 percent (no solvents) 

2. Cured Shore A hardness of 30 to 40 

3. Lap shear strength of 180 pounds per square 
inch (8 545 kilopascals) v * ' 

4. Extensibility in Yi by Yi inch (1.3 by l.3eentime- 
trc) joint section of 100 percent at -40° F. (-40° 

o • • . • 

5. Maximum elongation of 400 percent • 

6. Compression recovery of 90 percent (40 percent 
. compression for 22 hobrs at 160° F. or 71° C) 

7. No change in color over 25 years (in an acceler- 
ated-laboratory test) 

8. No staining * 

9. ' Service temperature of 65° to +250° F. ( -54° to 
' +l2l ° C) 

.10. Application temperature of 35° to +165° Fm 
(-37° to +74°C) • v « y 

LI. One-part compound, not requiring rrffxmg or 
special storage 

12. Material stability, both in storage and at the 
point of application 

A backup material can be used with the wiUants in 
deeper joints (greater than Yi inch or 1.3 centimetres). 
The choice of this material is of prime i^peiffance. It 



m&t be cdmpres^ible so that when the joint is com- 
pressed in width, it will not tcnd ( to force the sealant 
out., Further, it must be nonoily, nonstaining. and 
compatible with the sealant so as not to discolor or 
deteriorate it,. Most iruportantl>, this material must be 
one to which the sealant docs not adhere. Materials 
that meet the requiccments of a preformed backup 
filler include flexfcle polycth>Iene and polyurethane 
strip stock. 

Formation of Expansion Joints 

Expansion joints can be formed on vertical and 
horizontal surfaces (Fig. B-7I).*A suggested method 
of forming the expansion joint during the/floating 
o^erltion is as follows;- 

1. Scl tile to predetermined point. 

2. Cut mortar back to surface even with the tile. 

3. Plaqb^ood stripping, which is cut to the speci- 
, . fied width of the expansion 'joint. The strip 

should fit tight to the. tile and back to the struc- 
tural surface. 

4. Float .next section of mortar bed. and continue 
next section of installation. 

5. In the case of a horizontal joint on a vertical 
surface, use tapered st ripl held in place by wedge 
inserts. Withdrawal of the 'inserts provides easy 
removal of the tapered strips. * 

6. Remove wood strips when the tile.installation is 
completed: 

Exterior Joints , > 

Whenever the tile surface terminates at concrete 
curbs or.retaining walls, expansioif joints are to be 
provided. They also are needed directly over joints in 
structural floors (Fig. B-72). - f ^ 

Joints in the exterior fields of tile should be located 
every 16 feet (5 metres). They should not exceed 20 
feet (6 metres) on ccnten (Fig. B-73). 

The size of the sealant (cross section) should not be 
less-tha-n Ya by Ya inch (0.6 by 0.6 centimetre) or larger 
thati I by Yi inch (2.5 by 1.3 centimetres). 
' Backup filler should be used whenever possible as a 
means of economy and to prevent sealant from bortd- { 
ine t6 the substrate. 



Interior Joints 

Intenors,yalthough they normally retain sufficient 
tempcratWe control to avoid high thermal shock, 
require peripheral joints to absorb normal building 
movement caused by vibration and settling (Fig. B- 
74). 

This also applies to the joints in the field of tile; 
however, because thermal variation is less than in an 
exterior installation, expansion joints can be placed 
ever> 30 to 40 feet (9 to 12 metres) on center (Fig. 
B-75). . / 
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The size of the sealant (crQss section) should be not 
less than '/ 4 by, '4 tnch (0.6 by 0.6 centimetre) nor 
larger than I by '/ 2 inch (2.5 by 1.3 centimetres). 

Backup filler should be used whenever possible as a 
means of economy and to prevent the sealant from 
' bonding to the substrate. 

Butt Joints 

Aj? expansion joint should be provided wherever a 
tile'surface meets a metal structure, auch as a do'or 
jamb. This butt joinUwilf lilloty for the differences in 
.coefficients of expansion and contraction. 



Peripheral butt joints within rigid structures, such as 
concrete columns must have provisions for expansion 
and contraction (Fig. B-76). 

Joints in the field of tile on vertical surfaces must 
exlend in depth to the last substrate, through \he 
metal lath and scratch coat (Fig. B-77). 

The size of the sealant (cross section) should not be 
less than V A by y A inch (0.6 by 0.6 centimetre) or larger 
than 1 by V 2 inch (2.5 by 1.3 centimetres). 

Backup filler should be used whenever possible as a 
means of economy and to prevent the sealant from 
bonding to the substrate. 
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Fig. B-71. Forming expansion joints during the floating 
operation "* • 
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Fig. B-72. Exterior peripheral joint (horizontal) 
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Residential and Commercial Installations 

The joints in the areas illustrated in Fig. B-78 are 
subjected to ..thermal shock, settling, loading stress, 
and vibration. Normal grout will eraek and fall away 
at these joints. This problem can be eliminated by 
replacing the'grout with a silicone elastomeric sealant. 
A silicone sealant is especially recommended here 
because of its nonporous surface and its color reten- 
tion stability. AJgae or fungi will not penetrate the 
surface. The grout line or sealed joint is easily cleaned 
during normal .use. * 

The joint size in this iyf0 of installation depends 
upon the structure to be sealed (Fig. B-78). Where 
possible, a l^-inch (0.3-centimetre) bead (usually of the 
gla/ing type) is recommended. Backup filler normally 
is not required, because the area to j)e sealed is usually 
small. 

Whenever old grout is replaced, surjaces should be 
cleaned and prepared in accordance with the sealant 
manufacturer's instructions. 



Industrial Installations 

The use of quarry tilt for floor and wall surfacing in. 
industrial applications has long been an accepted 
practice. The growing use of*quarr> tile in such instal- 
lations as ^breweries, bakeries, bottling plants, com- 
mercial kitchens, dairies, chemical processing plants, 
and laboratories involves the same problems as were 
described fn the preceding discussions of standard tile 
installations; however,. these same problems are greatl> 
increased. 

The use of alternating cold and hot liquids in and 
on these surfaces creates thermal shock problems that 
are often twice as difficult as those of normal installa- 
tions. These surfaces must' withstand the corrosive 
.effects of acids and alkalies, constant moisture attack, 
excessive loading, and heavy traffic. The basic tile is 
capable of withstanding all of these elements; how- 
ever, normal tile grout cannot endure such stresses 
unless expansion joints are provided. These problems 
can be solved by the use qf an elastomeric sealant that 
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Fig. B-73. Exterior field joint (vertical and horizontal) 
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% Fig. B-75. Interior field joint (horizontal) 
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Fig. B-76. Peripheral butt joint (vertical) 
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Fig. B-78. Points of application for expansion joints and elastomeric sealants 



'5 
ERIC 



77- 



can absorb all of the physical stresses and can resist 
chemical attack. The silicones provide the necessary 
properties to meet the many requirements of such an 
installation, including a hardness capable of support- 
ing surface traffic. ' v - 

. Failures in Caulking Sealants 

Regardless of ho\v well designed the expansion 
joint may be, its success depends upon the quality of 
the sealant used. The true function of a caulking com- 
pound is to seal out moisture. To maintain this func- 
, tion, the sealant must be an elastomeric type; properly 
selected and installed to meet the requirements of each 
installation. Thb basic problem areas and the recom- 
mended solutions are presented in the following 
paragraphs. 

Drying Problem 

Oil-based mastics, rubber butyls, and low-grade 
polysulfides have a tendency to dry out. These types 
of compounds should never be-«$cd if the drying 
problem is to be avoided. In addition, these materials 
offer no adhesive qualities. A high-grade elastomeric 
sealant, such as silicone, is always recommended. 

Traffic Damage 

Soft 'caulking witkquickly fracture and tear under 
the abu^e of high heels, general foot traffic, and equip- 
ment transit. The elastomeric sealant will provide the 
necessary seal; however, it must have a Shore A hard- 
ness of 30 or betUr. Polyurethanes and silicones pro- 
vide the necessary properties tQ meet this requirement 
for horizontal joints. 

Breakage in Center of Sealant Joinr*"~~ 

Often referred to as cohesive failure, splitting of the 
fcured sealant through the middle of the joint (parallel 
to the joint line) is normally the result of the 
following: ' * 

I. The compression set is excessive. The sealant 
fails to recover during excessive expansion/con- 
traction movement. This problem is eliminated 
.* by the use of a sealant that has 90 percenter 
more compression recovery. 



2. The sealant hardens because of aging and the use* 
of excessive fillers in the compound. Accelerated 

■ aging tests have proved that silicones (which -do 
not have fillers) will not harden over a 25-year 
period. 

3. The depth of the joint is not sufficient. In the 
larger joints (»/ 2 by l / 2 inch [1.3 by 1.3 centime- 
tres] or farger) the sealant is less than % inch (0.6 
centimetre) thick. This puts excessive stress on a 
thin membrane. \^ 

4. The sealant bonds to the bottom of large joints. 
When backup, fillers are not used, the sealant 
might bond to the base of the joint. This would 
defeat the extension capabilities of a good 
seaKant. 

Separation of Sealant from Side of Joint 

The separation of sealant from the^ide of a joint is 
considered to be an adhesive failure. This failure usu- 
ajly is caused by the following: i 

1. The surface 'has not been prepared adequately. 
All surfaces to be sealed must be thoroughly 

[ ' cleaned and free from oils, dust, dirt, curing 
compound, and the like. The sealant manufac- 
turer's surface preparation requirements must be 
met. y 

2. The depth "of the joint is too great. Sealant has 
been forced to the bottom of the joint. The size 
of the sealant be^d should beJialf the width of 
the joint in depth but never greater than V 2 inch 
(1.3 centimetres) noMess'than »/ 8 inch (0.3 cen- 
timetre) in depth. 

Extrusion of Sealant from 'the Joint , 

When The joint is under compression, the sealant 
may extrude. This nbrmally is caused *by excessive 
sealant in the joint. Also, the use of incorrect backup 
filler can cause this problem. Unless the filler can 
feadily compress without affecting the sealant, the 
filler will negate its usefulness. As stated previously, 
polyethylene or polyurethane flexible foams are the 
only acceptable backup fillers that will meet all 
requirements of such expansion joint installations. 



UNIT B - TILE, MATERIALS; AND TOOLS ^ 

TOPl6 10 - EXPANSION JOINTS AND ELASTOMERIC SEALANTS 

StUdy Guide 

Determine the correct word for each numbered blank in the sentei?be, and write it in the corresponding 
blank at the right. 



•I. Expaosion joints should be placed JL to _2_ ^ cet on ccntcr ' n exterior tile 
installations. - 

2. Working butt-joints should be _3_ inch minimum and _4_ inch maximum. 



3. Expansion joints should be placed J5_ to _6_ feet on center in interior tile 
installations. 

v 

4. When a*n expansion joint exceeds !/ 2 inch _(l. 3 centimetres) in depth, a(n) 1_ _8_ is 
used, to support the caulking sealant. ( t 

t 

5. Expansion joint sealants for ceramic tilework should not fade, _9_ , or 10 .. 



6. Expansion joints in filework should extend in depth to the last _N_ . 

7. Expansion joints in°(ilework should not extend through the J2_ ,paper, but they 
should extend through and separate the metal lath and scratch coat. 

8. The sealant bead should be _L3_ the width of the joint in depth. 

9. ^lyurethanes normally are used for _l_4 expansion joints. 

10. Silicone sealants have 15 surfaces. 



1. . 

2. . 

3. . 

4. . 

5. . 
6. 

7. . 



9. 
10, 



12. 

13. 
14. 
15. 
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TOPIC 1 - BLUEPRINTS 



J his topic is planned JL&^fm id c answers to flic follow ing questions: 

• What informajMHlfloes the tilesetter obtain from the blueprints? 

• How ar£J)ltfeprints matJc?^ 

• What is the "language of blueprints"? 



Many indi\iduals and groups of indi\ ldiials cooper- 
ate to bring a, new building to completion. I he large 
amount of information needed b\ the builder must be 

* put into compact, readable form The architect, in 
performing this ser\ice\ uses what might be called the 
"language of drafting" to make working drawings, 
rfjans, or blueprints The written specifications tell 

- more about some items than can be told con\enientl\ 
on the drawings. 

From a studj of the unit on blueprint reading in the 
humiliation to Ipprcntncship. the apprentice tileset- 
ter should ha\ea general knowleo^e of the language 
of drafting . „ ~« 

The apprentice will need the information in this 
unit to be able to progress to the remaining two units 
in this workbook 'Mob Processes" a*d "Specialized 
Jobs" In addition, the apprentice will also need to 
know and understand how to construct simple geo- 
metric designs,, such as rectangles, circles, arches, and 
domes v^herefore, this unit also contains- uiforma-t ion 
on geometriS construction, ** 

Tilesetters \nust know how to compute areas, deter- 
mine perimeters, and measure distances. The appren- 
tice js referred to the basic mathematics unit Fhat 
appeals in the IntioUmtipn to Appientuvship and to 
the topic on squares and square roots in* this unit. 

Language of Blueprints 

Blutprmts and specifications must con\e> all the 
information neccssi»r\ for the construction ol the. 
building and lor the cost estimates to be made \n 



advance. Whether the plans are for a large office 
building/for a factory,, or for a medium-priced resi- 
dence,, the same "language" is used; therefore, the 
apprentice tilesetter must begin as soon as possible to 
gain a thorough mastery of that language. 

The apprentice tilesetter must use the blueprints to 
\ isuali/c ho-w the building will look when completed, 
to determine the size, shape, and location of all, parts 
to be tiled; and to decide the amount of staging neces- 
sar\ to complete the job. Specifications are written 
statements outlining the kinds, grades,, and si/es of tile 
and other materials to be used, the standards of wor^ 
quality to be followed; and the time limit for comple- 
tion of the contracts. 

Describing am proposed building b\ words alone 
would be impossible^ A, more efficient method of 
transmitting ideas has resulted from the development 
of the art oY drafting Thus, the blueprint draftsperson 
coa\c>s to the tilesetter how the tile floor should join 
the corridor floor, how the door jambs should be fin- 
ished, hmv the wainscot should be terminated at the 
f Ulster line, how the incomers and outcorncrs arc to 
be treated,, and how the window sills and jambs are to 
be finished. 'Familiarization with blueprints helps the 
tilesetter to visualize e\ery bit of information shown 
on* the drawings. « * 

( On an architectural drawing some lines are thicker 
than others; some are solid; and others are broken. 
Each type of line has a definite meaning. The more 
common types of lines arc shown in Pig. C-l. Other 
items in the blueprint language,, called symbols and 
conventions, will be studied in subsequent assignments 
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Preparation of Blueprints 

Formerly, all d^wings^had to be inked, but today 
satisfactory blueprints are made by drawing with a 
comparatively soft pencil directly on. tracing paper. 
Copies, of the drawings' are prepared by means of a 
blueprinting machine. 

Many copies of each drawing are needed because 
many different persons use them. As soon as the archi- 
tect has completed the plans and specifications, they 
must be made available to contractors and subcon- 
tractors for preparation of their bids for a job or their 
estimates of total cost. One can readily appreciate the, 
complications that would result if the blueprints were 
not complete or if all sets were not identical. 

Building designs must\ be approved by the city 
building inspection department and checked for co/ttr- 



pliaitee with tftc building code and zoning ordinances 
before building permits may be obtained. Forthis pur- 
pose, a set of plans rhust be filed with the building 
inspector. This requirement* protects the general pub- 
lic and the property owners in the area. 

When a loan is necessary, the plans must also be 
approved by the lending agency. Finally, of course, a 
complete set of plans and specifications is needed 
the job to serve as a guide for tHe builders. 



Study Assignment 

Elmer W. Sundberg, Building Trade* Blueprint Read- 
ing — Part A Fundamentals (fifth edition, revised). 
Chicago. American ^Technical Society, 1972. Read pp. 
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BORDER LINE 
VlSlBLE~OBJECT LINE 
INVISIBLE (HIDDEN) OBJECT LINE 
SECTION LINE 

fCENTER^INE (£) 
LONG BREAK LINE 
EXTENSION LINE 
DIMENSION LINE 



Fig. C-1. Conventional blueprint lines 
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UNIT C - pLOEf RINTS AND SPECIFICATIolllS , 
TOPIC 1 V BLUEPRINTS 

• Study Guide 

^Determine the correct word for each numbered blank in the sentence, and write it in the corresponding 
blank at the n^ht.. • <• i b 



\ 



The "blueprints" on which lines lire a bFownish cblpr are called 
^ 2. Most^blucprints arc madc*by<hc 2 process. 



prints. 




Spe&al features of a tiled-fireplace mantel would \>e shown on a(n) J_ drawing. 
4. A blueprint .with blue lines on a white background requires a(n} _4_ 



.1 

| t 5. Conventionff^blucprints arc made on paper _6l_ with iron s^f^s.C 

6^ Cpmprctc dircS&is for the construction of a building arc obtara^ from the 7 
\ afid 8 . ^ ' ' t 



\ afid _8_. 
*7. AfnJ 9 draws'thc b 



i^ldfjig plans, and J0_ submits bids for the job. 
+ 

8: The heaviest pencil line-ton the jheet is the 11 line, and next toll in thickness is the 
visible 12 line. . ' * ~T~ , ^ 

9. Objects tha^are invisible to Ae eye are shown by means. of . a(n) 13 line. 

10. Specificatipns contain information concerning kinds of ,14 , 15 ' of work quality 
-and s^mpletion datg. . ' ' ** — ~ — 



1. 

2. 

.J. 

4. 
5. 

6. 

*7. 



- 9., 

10. ' 

1 1. ' 
12. 

13. 

14. 
15. 
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UNIT C - BLUEPRINTS- AMD SPECIFICATIONS ■ - 
TbPlC 2 - PLAN VIEWS 

This topic, is {Manned to provide answers to the following questions: 

" • What is a plan view? 

• How does the tilesetter use floor plans? 
v v .# How^are different materials .represented 

The ability |o know in which direction to look or.to 
&iscov£r in which direction the draftspersorvwas look- 
ing Xvhen he on she drew the buitditig plans is the key" 
to all -blueprint^ reading. A blueprint in which the 
reader is "mejltalty" looking down on a building is 
^known as a plan view* Plot plans, foundation plans, 
.roof pldns/and floor plans arc all plan views. In this 
assignment the main ctfnsi deration is given to floor 
plans, which are extremely important becaiise of the 
large amount of* information, that must be obtained 
from them. * 



t 



Study Assignment 

•£undberg, Building Trades Blueprim Reading — Part 
/, Fundamentals (Fifth edition^jevised), 1972. ♦ 

1. 'Read pp. 31—39, "Reading Floor Plans." 

2. Answer Self-Check Qu{z No. 4, p. 39. 
Read pp. 43—58, "Symbols and Notations." Answer 
Self-Check Quiz No. 5-B, p. 53; Quiz Np. 5-C, p. 
,55; Quiz No. 5-D, p. 57; and Quiz No. 5-E, p. 59. 



3: 




unit c - blueprints and specifications 
topic 2 - plan Views 



, • Study Guide 

Answer the questions in Trade- Competency test No. 3, pp. 4»1 and 42; and Test No. 4, pp. 60— 62 in the 
assigned reference. 
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UNIT C - BLUEPRINTS AND SPECIFICATIONS 
TOPIC 3 - ELEVATION VIEWS * 

This topic is planned to provide answers to the following questions: 

• What, are elevation views? 

• What are the elevation symbols? 

• How does the tilesetter use elevation drawings? 



\ 



The, elevations are plans that arc drawn if the 
draftsperson were on the same level as the building 
and were drawing it from in front, in back, or one 
side. Elevation views show the size and shape of the 
exteridr of the building and the details of exterior 
finish. Although much of th^ information can also be 
found in the specifications, the tilesetter will find it 
difficult to visualize the completed tilcwork without 
elevation drawings. A study of this assignme^pfiould 
help the tilesetter to understand how elevations are 
drawn and what they represent. 

Although the symbols and<c6nvcntions used on ele- 
vation drawings are not completely standardized, 



good designers always remove any, chance of misun- 
derstanding by carefully noting- and following the. 
explanatory notes on the plans. 



Study Assignment 

Sundb erg, Build ing Trades Blueprint Reading— 
Pari /, Fundamentals (Fifth edition, revised), 1972. 

l.*Read pp.f 17 28, "Reading Elevation Drawings." 
1 Answer Sejf-Chcck Quiz No. 3-A, p. 20; Quiz No. 

3-B, p. 24; and Quiz No. 3-C, p. 26. 
3. Study the elevation symbols on- p. 4^. 



\ 



\ 
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UNIT C - BLUEPRINTS AND SPECIFICATIONS 
TOPIC 3 - ELEVATION VjlEWS * 



Study Guide 

Answer the quesflfcfc in Trade Competency Test No. 2, pp. 28—30, in the assigned reference. 
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UNIT C - BLUEPRINTS AND SPECIFICATIONS 
TOPIC 4 — STRUCTURAL DETAILS 



( 



This topic is planned to provide answers to the following questions: / » 

• What information does the tilesetter obtain from the structural details? / 

• Where does the tilesetter find the tilework details? 



The structural details provide the specific informa- 
tion the tilesetter. will need for estimating costs, order- 
ing materials, and setting the ttie. Plan and elevation 
views do not provide sufficient details. A set of blue^ 
prints usually includes large-scale drawings, of those 
parts th^t are not shown clearly in the small-scale 
elevation .and floor plans.. 

Mirrors, tile caps, tile shelves, tile bases, and o'ther 
special construction features require details. For instance, 
details of a tile and finish floor in a cpmmercial build- 
ing would show a finish floor on concrete and a file 
floor on 2 indies (5. 1 centimetres.) of mortar. Gutter 
details of a swimming pool woulcl^show the layout- of 
the nonslip ceramic mosaic ancj the ceramic bead, if 
they are-the materials used, on the surface of the mor- 
^t^r setting bed and the metal lath and reinforcing bars 
next to the roftgh concrete. 



Details usually are printed on the same sheet with 
the elevation or floor plan. Otherwise, the note "%ee 
Detail" is shown on the drawing, and th^ details are 
shown on another sheet. These details a£g usually inte- 
rior elevation views or cutaway drawings. For exam- 
ple, the floor plan of a bathroom that has ti(e walls 
and tile floors would not show tile details because the 
^tiling of the walls would be. very difficujL tQjdescribe4n- 
the notes on the plan. Details of the four tile walls 
would be described in four elevation drawings of the 
walls. 

* 

Study Assignment a ■ 

Sundberg, Building Trades Blueprint Reading — Part 
h -Fundamentals (Fifth -edition, revised), 1972. Read 
pp. 77- 8o, "Reading Blueprints for Structural Infor- 
mation"; and pp. 89 — 99, "Reading Detail Drawings.". 
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UNIT BLUEPRINTS AND SPECIFICATIONS \ * 

TOPIC f-- STRUCTURAL -DETAILS 

1 J •» Study Guide • . 

. Answerlhe questions in Trade Competency Test No. 6, pp. 86. 88; and Test No. 7, pp. i 00— 102, in. the 
assjgnedreferencer : ' * ' , 



UNIT C - BLUEPRINTS AND SPECIFICATIONS 
TOPIC 5 - GEOMETRICAL CONSTRUCTION 

This topic is planned to provide answc'rs to the following questions: 



Why is geometry important to the tilesetter? 
How are the different tile configurations laid out? 
How are polygons constructed? 



In making layouts and designs, ^hc tilesetter some- 
times needs to be more accurate than freehand sketch- 
ing will allow. For this more accurate geometrical 
construction, the following tools arc needed: a good 
* straightedgc,.a compass, and a protractor. The tileset- 
ter can.usc these tools to construct paraUel, perpendic- 
ular, and tangent lines; divide straight and curved 
lines; bisect angles; and construct triangles, circles, 
and f>olygori§ of almost any description. 

The construction of several geometrical forms is 
illustrated below and on the following pages. 

* Drawing Parallel Lines 

Parallel lines. arc lines extending in the same direc- 
tion, and they are the same distance apart throughout 
their length. Parallel lines can be constructed as 
follows: 

1. Draw a line (AB). 

2. Set the compajjfc'at the distance the lines will be 
apart. * 

' 3. Place the point of the comQg,ss on the line ncir one 
of its ends, and swing an arc. * 

4, Repeat" step 3 near th^bthpr end of the line. 

5. Drpw a line touching the top of -both arcs^CD); 
this line is parallel to the first line. v 





4 



\ Drawing Perpendicular Lines ^ 

Two lines are perpendicular to each other when 
their intersection forms a right angle^ Perpendicular 
lines c&n be drawn astfollows: 

I. Swing cq\ial arcs from point C to the- line AB. 
2 ; Increase the radius,\and swing equal arcs frorr^ 
each 0 4 f the points of intersection of the first arcs. 
3. From the point of intersection of the last two aVcs 
'(point X), draw a line that intersects AB at C; this 
, .^line is perpendicular to AB. 




A,\crtical line is a plumb line and is the same as a 
line perpendicular to a true horizontal line. It is 
formed * ifTthe^same way as a perpendicular line. 

Bisecting Lines 

A line can be bisected as follows: Sfy 

.1. To bisect line AB, use a radios greater than one- 
half AB and strike arcs from A and B intersecting 
at C and D. 

2. Connect C and D with a line. Point O will be the 
center ^of AB. 





' Bisecting Angles 



v 



3. 



An angle can be bisected as follows:' 

Using O as center, strike equal arcs on AO and OB 
at C and D. ' / * 

Strike equal arcs frona C and D iji^rsefcting at E. 
Connect^jLXxd^Yhis line will bisect angle O. This 
prcrceaufemay be used to bisect any size angle, as 
XYZ. H . 





Dividing a Line into Equal Parts 
A 'line can be divided into equal parts as follows: 

1. From point A, draw line AC at an angle to AB, 

2. Mark off 6n AC \hc desired number of spaces. 
iTsihg the same Vc for striking each. - 

3. Connect points F and B. 

4. Construct lines DG'and EH parallel to FB. Thus, 
AG*GH, and HB will be equal parts of AB. 




Finding the Radius o£ an Ar£ ' 

• , The radius of an arc can 'he established as follows': 

- » 

^ On^the arc- AB cstahlislTpoints C, O. and E at 

* + equal distances from each other. 
2 Draw lines CD and DE. — 
•3. Find the exact centers of lines CD and DE.* 



4- Extend these center lines to where^they intersect at 
F: FA, FC, FD,FE, and FB will all be the same- 
distance and will be the radius of arc AB. 




Finding an Arc 

An arc can 'be formed around three points M 
follows: 

1. Draw lines AB'and BC J± 

2. Find the centers of AB and BC, and extend these 
center lines to intersect At F. 

3. Using FA as the radius and F as center, draw the 
arc ABC* \ 




Centering a Circfe \ 

A circle can be centered as follows: 

I. Dcaw a straight line through twp pafts of a circle, 
as' AB. 

2., Locate centcr'of this line, as £ , ' 

3. Draw line perpendicular to AB through point C so 
- as to intersect opposite sides of„crrclc-at D^and E. 

4, Find center of DE. Center of line DE (point F) is 
center of 'the circle. 




Laying Out a Hexagon 

A hexagorrean be drawn as follows: 

I Draw AB to represenrtfiameter of hexagon. 

2. Locate C as center of AB, and draw circle using C 
as center 'and At as radius. 

3. Using AC as radius and A and B as cpnters, 
inscribe arcs DE and FG. 

4. Connect points A, D, F, B, G, and E. 




Laying Out an Octagon 

An octagon can be drawn follows: 

1. .Draw .square ABCD to required dimensions. 

2. Connect opposite points with diagonal lines. 

3. Using AE as radius and A, B, C, and D as centers, 
inscribe arcs FG, Hl/JK, and LM. 

4T~Connect points L an(fH, Rand J, I and M, and G 
, and K. f ~" 



Laying Out a Polygon 

The progressive steps to lay out a polygon with 
seven sides, (heptagon) .are shown in the accompany- 
ing illustration. A polygon"\ith any number of sides 
can be drawn as follows: 

1. Draw circle to required diameter.. 

2. Using the diameter as a radius and. A and X as 
centers, draw intersecting arcs at 

3. Divide the diameter into the same number of parts 
as the number of sides in the polygon. (The 
number seven is used in the illustration.) 

4. Connect the intersecting arcs at Y with position 2^ 
on the diameter, and extend the line to intersect 
tfte circumference. Always use position 2 irrespec- 
tive of the number of sides. 

5. Set dividers to AB, and step off circumference into 
seven parts, 4 as at C, D, E, F, and G. 

6. Connect all -points on the circumference. 



\ 
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UNIT C — BLUEPRINTS AND SPECIFICATIONS 
TOPIC 5 —GEOMETRICAL CONSTRUCTION 

Study Guide 

Compjete the following exercises: 
1. Draw a line parallel to XY. 




2. Bisectraifkle' MNO 



i 



M 



3.. .Fmcf the radius of arc AB. ^ . 



0 



. 4. Using XY as its diameter, lay out a hexagon. 




UNIT C - BLUEPRINTS AND SPECIFICATIONS 
TOP)c 6 - SQUARES AND SQUARE ROOTS 

This topic is planned to provide answers to the following questions: 

• Why does the tilesetter have to learn to square numbers and find square roots? 
What fnaterials are available to help the apprentice learn squares and square roots? 



Most of the mathematics needed by the tiksetter 
has been covered in the Introduction to Apprentice- 
ship. In addition, the tilesetter^must understand how 
to square numbers and how to find square rbofs. 
^ These things are particularly important in deter- 
mining the hypotenuse of a right triangle for 'tile 
'ayoij-ts (Fig. C-2). The tilesetter who understands 
squares^n ^ square roots will be able to use the for- 
mula C = n/A 2 * B- to arrive at the correct answer, 

✓ 36 + 64 



y/6 2 + 8 2 



wh ich in the example is 10*(C 

= ^Too = 10). 

The assigned references will give information- both 
on squaring numbers and on finding 6cjuare roots. 

Study Assignment 

Glen M. Hobbs artd James Mc Kinney. Practical 
Mathematics (Third edition). ChicagojLAmsdcaaJ^t 



nical Society, 1973. Read- pp. 249—66 and 379 — 41*8; 
or Pamphlet No. 8, "Powers a-nd* Roots," and Pam- 
phlet N6. 12, "Lengths ^nd Areas," pp. 12^-16. 



A~6 in. 
(15.2 pm) } 




C=10in. 
(25.4 cm) 



B=8 in. (20.3 cm) 



Fig. C-2r-Rtght triangle 



UNIT C - BLUEPRINTS AND SPECIFICATIONS 
TOPIC 6 - SQUARES AND SQUARE ROOTS 

Study Guide 

Solve the following problems in squares and square roots: 

n. /TT = . * 

2. \/ 68,644 = 

3. >/9T4% = f 

6. 47 2 = ' 

7. ( 3 / 16 ) 2 = ; 

_A (55V 3 ) 2 =- 



9. (15. ft. 3 in.) 5 
^10. (4 in.) 2 = 



erJc 
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units ^blueprNts aneKspecific^tjons ' 

-T0PIO7 — SPEfclFjCATIONS^AND CONTRACTS 



This topic is planned to provide, answers to the following questions: 

• How are the specifications used/fevthe tilesetter?^ 

• Wnols responsible for writing the specifications? 

• What conditions are covered in the contract? / 



v 



Building plans and specifications provide an equal 
basis on which all contractors can bid on the sarflc 
job. Specifications supplement the plans, because 
details such as serial numbers, model numbers, tex- 
tures, finishes, and* qualities are too. numerou's to be 
included on the plans. Requirements in greater detail 
can be set forth for the entire job in the specifications. 

Specifications 

The plans ,and specifications provide a neutral 
ground for settling disputes between the contractor 

^and client. They establish a le^al basis for supplemen- 
tal authorizations, for division of responsibilitjvand 

v for other relationships. 4 Thc specifications indicate 
responsibilities in regard to performance and comple- 
tion, dates for all subcontractors. Specifications must 
be prcpar*ed~for any job where loan commitments are 
anticipated. \ ^ > - - 

On major building projects, specifications are stud-^~ 
ied and contracts negotiated by attorney^. The con- 
tracts frequently involve complicated legal operations.* 
Thousands, of dollars may foe expended Jjefore a con- 
trad^l fiqally can be signed. In residential construction, 

'specifi^atteqs are-still legal and binding, but' they are 
not as complex. Every house should have specifica- 
tions, which usually are required by city or county 
building departments. The plans and specifications 
shou.ld be. available at the" construction site. When a 

.Joan commitment is. desired, sevqn sets of plans and 



specifications usually arc needed. Additional copies 
arc needed, for the -bidding process .and for other 
purposes. * * 



Contracts « * 

Certain conditions that govern contracts are cus- 
tomarily accepted and observed on all building proj- 
ects. The contract covers such particulars as insurance; 
responsibility for provision of facilities on the^job; and 
relationships of the owner, architect, contractor ,^and 
subcontractors. ' ^ 

A basic understanding of the contractors responsi- 
bilities is important if the journey-level tilesetter is'to 
complete the tilework effectively.. On.many byiHing 
projects, the presetting contract is awarded-to^ilesej^ 
ting company by the general contractor as a subct^rf 
tract. However, whether this is true or.whethcr tlte" 
"TileseflThg contract is awarded 'directly by the 'archi- 
tect, the' form and content of-thrspecifications \yill be 
the same. Because, the quality" of the materials and ..the 
extent s of the work required are fairly similar from one 
contract to another, the journe>-level tilesetter becomes 
familiar with the usual requirements. To understand 
the exceptions or to rcc9gnizc when a material or a 
procedure is not normal and therefore majrbc incor- 
rect, tire apprentice must gain a b^sic knowledge of 
the standard * specifications upon which individual 
plans are based. ^ ' 
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UNIT C - BLUEPRINTS ^Np SPECIFICATIONS 
TOPIC 7 - SPECIFICATIONS AND CONTRACTS 

Study Guide 

Determine the correct word for each numbered blank infhe sentence, and write it in the corresponding 
blank at* the eight.. 

1. Specifications usually are required by city or county J_ departments. * I. 

2. Specifications indicate responsibilities in regard to performance and _2_ dates for . 2. 

all subcontractors. 

3. The plans and specifications should'always be 3 on the job.- 3. 

4. 'Specifibi^ions arc required for any job where.*.4 commitments are anticipated. 4. * \ 

5. The tilesettingNQontract often is awarded ,by fhe general contractor as a(n) _5_. 5.^ 



\ 
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UNIT C - BLUEPRINTS AND SPECIFICATIONS 
TOPIC 8 - MATERIAL ESTIMATING 

This topic is planned to' provide answers to the following questions: 

• Who is responsible for\estimating material for a job? 

• What are the methods of estimating material? 

* • How are blueprints scaled by the tilesetter? • 



Before the tilesetter can "begin/ a jo6, the correct 
quantity of material must be availably iiHhc working 
area 4 . To avoid purchasing too much orhoo little tile, 
the tile? contractor must make an estimate of the. 
quantity needed. To have too much material on' hand 
is expensive, because storage space must be found or . 
unnecessary drayage paid. To have too little material 
on hand causes delays and often requires a layoff by 
the contractor. 

An employer chooses the supervisor from among 
those journey-level workers who have a thorough 
knowledge of blueprint reading and material. cstimat- 
< ing. This does not mean the tilesetter should have the 
abilit) to estimate all the material needed, for exam- 
ple, for a thrcc-stor\ building. But the employer does 
expect the j>upcr\ isor to estimate the amount of mate- 
rial needed to complete a specific tile job' before the 
original suppl> of material is exhausted. Th^lesetter 
N who*can do these things will gain a reputation for 
being efficient and will have a better^ chance of 
advancing to a supervisory position 

• Bases for Material Estimating 

Jo estimate thetnaterial needed on a tilesetting jbb, 
the tilesetter generally checks the specifications, the 
room schedule on the blueprints, and the details on 
the blueprints. The tilesetter then scales the prints. 

Specifications 

• The tilesetter checks the specifications for the 
following: 

1. Type of ffcor 

2. Type of base 

3. Size of tile . 

4. Strips for inserts, if any ^ 

5. Type of cap 

6. ^Accessories 

7. Type of installation; r^ortar (set with scratch 
coat and float coat); thin-set mortar; or organic 
adhesives • 

Special materials 

Room Schedule 

The room schedule on the blueprint is checked by 
the tilesetter for the following: 

I. Rooms that have tile 



2. Height of the wainscot 



3. Trims in the rooms (trims around openings, if 
any) • ' v 

4. Type of threshold . X 

Details - , 

The tilcscttcr chccks the details on the blueprint for 
the following: 

J. Reinforcing mesh 

2. Waterproofing membrane 

1 Thickness of mortar setting bed 

Print Scaling ^ _ 

Prints'are scaled b> the, tilesetter for the quantity of 
tile and other materials needed for the job. The tileset- 
ter also establishes a procedure to be followed so*as to 
eliminate possible errors. For example, the tilesetter 
always starts at one point and follows through untiRic 
or she has returned to the original point. By knowing 
the total length of the walls of a room, tic or she can 
determine the quantity of caps, bases, strips, and wall 
tile needed. The tilesetter alsccan determine the quan- 
tity of tile needed for the floqr, area. 

Methods of Material Estimating 

The tilesetter should have at least a basic under- 
standing of how the material estimate for tilesetting is 
made. Several easy methods of estimating have beeii 
developed to help the tilesetter determine the amount 
of material needed for a given job. 

Floors 

The surface area of a 'floor w> dctbqriincd by multi- 
plying the length by the width. For exan^tp: 

. Floor length - 15 ft. (4.5 m) . * 

> Floor Width = 16 ft. (4.8 m) 

Floor a'rea = 15 ft. X 16 ft. = 240 ft. 2 (4.5 m.X 4.8'm = 
2! 6 m 2 ) (Irftlm publication! ft^^sq. ft . in. 1 = cu. 
in.,> and so forth.) 

Walls 

The surface area of a wall isldetermincd by multi- 
plying the length by the Height. (Th/area of any open- 
from\the 

example: 

Wall 'length 5= 56 ft. (16.8 W 
Wall height = 8»/ 2 ft. (2.6 xf)\ 
Door » 7 ft. X 3 ft. (II ift 0.9 m) 



tal wall area. For 
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Wall area = 56 ft. X 8!/ 2 ft. = 476 ft.'; ( 16.8 m }< 2.6 m = 

43.7 m 2 ) 9 ' 
Door = 21 fu^ (1.9 m 2 ) ■ 

Total area = 476 ft. 2 - 21 ft 2 = 455 ft.-' (43.7 m 2 - 1.9 m 2 
= 4l,8m 2 ) , • ■ 

Ceilings 

The surface area of a ceiling is determined by multi- 
plying .the length by the width. For example: 

Ceiling length = 15 ft. (4.5 m) 
Ceiling width = 20 ft. (6 m) 

Ceiling area^ 15 ft. X 20 ft = 300 ft. 2 (4.5 m X 6 m = 27 
m 2 ) 

4 

X • ; - 

Trims • 

The quantity of trims (cap^and base) in linear feet is 
determined by subtracting the length of the openings 
from the perimeter of the wall or walls. For example: 

Room length = 15 ft. (4 5 m) 

Room width =• 14!/$ ft. (4.4 m) 

Trim length = 15 ft. + 15 ft' + I4 1 /, ft + 1 4'/; ft =59 ft 

(4.5 m< + 4.5 m + 4.4m + 44m = 17 8 m) 
Opening length = 4 ft. (1.2 m) 
Trim need/d = 59 ft - 4 ft. = 55 ft.(!7.8 m - L2.m 
■ 16.6 ml 

Base Material 

The quantity of sand, needed for the base material 
to be used in a roorrf is determined by dividing the 
total area of the wall, floor, and ceiling by 12. This 
will give the agiount of sand needed for a mortar bed 
that/is *f inch' (2.5 cm) thick. For example: , 

^ength of*room = 15 ft. (4.5 m) 
'Width of room = 15 ft. (4.5 m) 
Wall height = 8 ft. (2.4 m) 

WallWea = 8 ft. X 15 ft. X 4= 480 ft. 2 (2 4 m X 4.5 m X 4 
\ = 43.2'm 2 ) , 
Door area = 4 ft. 6 ft. = 24 ft. 2 ( L2Tn X I ^m = 2.2m 2 )' 



Wall area to be tiled = 480 ft.- - 24 ft- = 456 ft. 2 (43.2 m 2 
2l2 m 2 = 41 m 2 ) * - v 

< Ceiling area = 15 ft. X 15 ft. = 225 ft.-' (4.5 m X 4.5 m = 
20.3 m 2 ) " 

Floor area = 15 ft. X 15 ft = 225 ft. 2 (4.5 m X 4.5 m = 
20.3 m 2 ) 

Sand needed = ) 



456 ft. 2 + 225 ft. 2 + 225 ft. 2 
* 12 



= 75|/ 2 ft. 3 (2.1 m 3 ) 



Because sand comes in cubic yards, the volume in 
cubic feet of sand should be divided by 27 ; to deter- 
mine the number of cubic yards. 



75 1 /: ft. 3 
27 



= 2 8 v yd. 3 (2.1 m 3 ) 



The quantity -of cement needed on this job wh£n 
cement is ijiixcd at a ratio of one part cement to 4 , /2 
parts sand is fcrund'by dividing the volume of $and, in 
cubic feet, by 4 ] / 2 . (One sack of cement = I ft.' or 0.03 
m ; ) 



75 '/ 2 ft.' 



' 4|/ 2 



= 16.8 ft. ' (0.5 m 3 ) 



The quantitv of lime needed for the ^alls and ceil- 
!gs when lime is mixed at a ratio of one part lime to 
six parts sand is foundry dividing the volume of sand 
(in cubic feet) by 6. (One sack of lime = I ft. ^ or 0.03 
Oi 3 ) 



56 (V 
6 . 



= 9.3 ft.' (0.3 m') 
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UltlT C - BLUEPRINTS AND SPECIFICATIONS 



TOPIC 8 - MATERIAL ESTIMATING 

. I . % Study Guide 

Determine the correct tard for each numbered blank in the sentence, and write it in tho correspond 
blank at the right. \ • * 

1. One sack of cement jjs equal to J_ cu. ft. , I 

2. To determine the quahtity of trims, in linear feet, subtract the openings if any 2 

' ^from the J_ of the ^3_. * * . " '3* 

3. To determine the surlace area of a floor, in sq&are feet, _4jhe length by the J_ 4 

I ■ • • ■ . 5 - — 

4. The tilesetter checks the J>_ on the blueprint for the thickness of the mortar setting * 6 

bed.- J ' , 

5., To determine the number of cubic yards of sand needed on .a tile job, divide the ' 7 \ 

number of 1_ 8_ oft sand by _9_. C ' 8 

9. 

6! The tilesetter checks the J0_ to determine who is responsible for setting the - 10. 

accessories. I • 



J 
i 



f . 7. Prints are Jj_ by tlie tilesetter for the" quantity of tile needed for i job. • 1] 
8. The tilesetter should jcheck the J2_ _13_ for the height of tho .wainscot. 12. 



14. 



9. To determine the typ:°bf cajjjnji the size of tile, the tilesetter chects.the 14 - 
* 10. One sack of lime is equal to J_5_ cu, ft. ' *I5 



UNIT C - BLUEPRINTS AND, SPECIFICATIONS ' 

• ' * 

TOPIC 9 — LARGE^ COMMERCIAL PROJECTS N 

• • ' 

This topic is ^planned to provide answers to the following questions: 

• How does the tilesetter locate details on' large blueprints? 

• What is a room finish schedule? 

• What does the tilesetter learn from elevation drawings? 



In the topics studied thus far, the apprentice tileset- 
ter has worked only wjth blueprints for an average- 
size house. IJeing a£le to work with blueprints of this 
size is by ho meafo sufficient today, as the new high- 
rise construction in- progress all over the country 
' clearly shows. Thejob of designing and drawing blue- 
prints foi^ these buildings is sometimes so gigantic it 
must be handled by several architectural firms combined. 

The apprentice mighf be asked by a supervisor to 
find a window or wainscot dejaif of a rest room 
located in the^southwest corner of the' tenth floor Of 
such a building. Withoufsome idea of how to look for 
the correct sheet 'that contains this information, an 
individual would have to make a time-consuming 
search. - . * 

A competent supervisor, estimator, /or tilesetter 
should be able to find t^ie information needed to com- 
plete the job efficiently. A small oversight could mean 
the difference 'between a profit and a loss. /The job 
layout and material estimates are figured from the 
blueprints. A bid for the job usually is submitted 
before" the site is cleared for construction. 

General Procedure 

NO set rules or methods' have been established for 
^working v^ith large blueprints. The symbols, lettering, 
dimensioning, and arrangement *>f sheets vary with 
.each architect Or architectural firm.. Therefore, the fol- 
lowing information is given*to'lerve as a guide' to the 
apprentice tilesetter who must, for the first time, work 
with a # stack of blueprints for a large commercial 
building. * *' 

Step One , ^ * ' . . 

The jtilesetter first studies the title page or, as" it is 
sometifties cafled, the sheet index or-schedule of draw- 
ings. Thffe major divisions into which the blueprints are 
divided, -such as .plumbing, architectural, structural, • 
^and architectural ploj plans, are shown in> the lower 
nfeht-hand corner near the title block. Generally, tile- 
work is found in the .architectural division. The sheet 
index also may contaiivRie' schedule of abbreviations 
and symbols used in^that particular .set of blueprints. 

. Step Twp t , . 

Tfce room finish schedule must be located. It usu- . 
aliym located -on the title p^e. The room finish sched- 



ule is most important because it describes the finish of 
the floors, walls, and ceilings of every room in the 
building. It is particularly important to the tilesetter 
because from it he or she learns where the tile is to be 
installed. The floor, trim, and wainscot should be 
checked for tilework requirements; The room finish 
schedule ma> also H*t the sheet numbers *)f the plans 
. for each room, s 
f 

Step Three 

The third step'is locating the sheet that gives the 
floor plan of the rodm in question. The floor plans, 
whiqh were described in Topic 2 of ttys unit, give 
information on the size, shape, wall construction, and 
floor construction. A sectipn is' used to illustrate the 
w,all cQnstruction and .type of tile. A detail notation, 
.such as that in Fig. C-3(a), may be given. In such a 
symbol the top number indicates the appropriate 
^ detaiL, and the lowec number gives the sheet on wltich 
it may be foundi ' . . 




06 



F-2 



(a) 



(b) 



X 





Fig. C-3. Symbols used on x\vb blueprints for a large project 
Step Four* 

The tilesetter needs to^study the interior elevations. 
These drawings show the vertical and horizontal 
dimensions and illustrate how ( «t^e finished installation, 
will look. Here again* a detail may be used. The 
details and sections of a large building might require 
several sheets. 
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' Finding One betail 

No general rules can be given that will apply tq 
every set of blueprints. Each set should be given 
^careful and ru^thodical study. The following example 
illustrates the kpni of searching a tilesetter may have 
, to do to answer a question on a j<*b. It is presented 
through the cooperation of the Los Angeles architec- 
tural firm of Balch-Hutctiason-PeVkins., The plans 
involv9d were for the Centerintermediate School in 
Azusa^ 

The question posed to'the tile supervisor on this job* 
t waJ, "What is to b'e the. total height of the tile wainscot 
in the girls' and boys' showcrsT 

To answer this questioh, the.supervisor. needed to 
read the height shown •in the architectural ^details. 
H-alef, he would also need to Check the measurements 
of the actual pieces of tile specified for this job. But 
before he was able to locate the architectural details* 
he had to go t+irough the fojlowmg procedure. 

^c supervisor first located the name or number of 
tire building housing the showers. To do this,, he 
laoked at the ijidcx of drawings on sheet AP-l.-Thrrs 
. led him to the site plan, aJso on sheet AP-I. Here he 
found jho N legend of the buildings and learned that the 
btiilding he wanted was k \T" 

\ The supervisor then needed the floor plan for build- 
ing J." .He again referred to the incfex of drawings, 
which revealed that sheets A U)l\and-A20 1 'contained 
the floor plans. (He also discovered that these same 
sheets showed the exterior devations and roojn finish 
schedules.) * . 4 

JVhcn he turned Jo th£ floor plan,, the tile supervisor 
savy the layout of the'rooms, the room numbers, the 
slope of thctloor, and theJocation of the floor'drains 
„ From t+ic room finish schedule, the supervisor saw 
that -two types pf finishes were 4 to be used in the 
shower rooms. Finish F-l was to be colored nonslip 
cement and portland cement plaster with no ceramic 
tile. Fipfsh F-Z was to be ceramic tile. Under this 
finish was the symbol shown in Fig. C-3(a), which 
meant 'that morC information on the, finish in thjs' 
room was to bc.fdund in dthail 18 on sheet A 1 02.. - 

Further insp.ectidn of the floor plarrd isclo^cd that 
bothroqms 106 and lO&'On page A 101 the-girls'ancf 



boys* showers were to have tile. This was indicated 
by the symbol reproduced in Fig?C-3(b). In this sym- 
bol the top number is the room number, and the lower 
number is the room finish schedule number. 
* The supervisor also noted the symbol shown in Fig. 
C-3(c). The symbol was pointing to the south wall. 
The **G" at the to.p indicated what detail to look for on . 
the interior elevation, and the number represented the 
sjjeet on wjiich it would be faund. 

The next sheet to be studied was A 102, which con- 
tained the interior elevations. When the tile supervisor 
studied detail "G" on the interior elevations,' he founcf 
the symhol illustrated in Fig. C-3(d).,Thc top number 
was' that of the detail needed, and the lower nupibcr 
was that of the sheet on which it would be found.. 

Finally, the supervisor had to locate the details. IJh 
dctail^l 8 he found that the tile wainscot was to be 6 v 
feet 6 inches (2 metres) higfi. The 'detail showed that a 
b.ullnosc was to go A the top of the wainscot and that 

# a shoe base \Vas To go at the bottom. The detail also , 

>gave thc 4 ov<yall thickness of the mortar bed and tile 

, for both the walls and floor. 

By checking further on' the sheet of details, the 
supervisoryfound instructions on how qthci tile instal- 

Tation^wetc to be made. One detail showed how the 
showcr^pijrtitions Were t6*bc constructed. Another 
detail hdicatcd that the bullnosc on the top was to be 

*laifc flat. Another showed howjhc shower curb was to 
5 be built. This detail also showed that the curb top was « 
to be trimmed with a 6 by 6 inch (I5i2 by Jly^cen- 
timct're) double'bullno^e. 



Summary * 

The procedures for finding a detail in a set of plans 
cap be summarized as follows;, > 

I.. LoCa^e the floor on which tile is to be installed. 

2. Find the floor plan for that particular floor and 

room layout. 
,3. Locate the interior elevations for that portion of 
the construction. * ( 

4. Obtain the correct detail from rhe interior eleva- 
tions. » * * 
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UNIT C - BLUEPRINTS ,AND SPECIFICATIONS 
TOPIC 9 - LARGE COMMERCIAL PROJECTS 

' ^ ■ Study Guide ) 

Determine the correct w;ord for each numbered blank in the sentence, and write it in ttie corresponding 
blank at the right. , m ^ ' ' * ' • 



1. Tilework is usually included on a set of, plans under J_ division.* , i 

* 

2. A(n) 2_ for a construction job is usually-isubmitted before the construction site has 2. 
been cleared. 

3. The room finish schedule describes, the finish of the waNs, floors, and 3 of every 3. 
room in the building. 

4. The symbol generally used for a detail notation indicates both the _4_ of the_detail 4. 
itself and the sheet of blueprints on which it is to be found. 

' « 

5. Information op the slope of the floor for a shower room would be found on the _5_ 5.' 
.* J>_. • ^ v ' • - '6. 

6. While studying the room finish schedule, the tilesetter should check in particular . 7* 
the information on floors, 7 ; and 8 . w * * 8. 

7. After locating on the aj-chitecturaTdetails the information needed for tile installa- 9. ' 
, tipn, the tilesetter should also _9_ the tile itself. 

8. The schedule of abbreviations and used on a set of blueprints is often included 10. 
on the title page. \ • * . " , 

9. The title page of a set of plans i§ also sometimes called a. schedule of drawings or . 1 L- 
_IL Ji- 4 ^ 12, 

10. The tilesetter should study the J3_ J4_ jf5_ to determine whetheF a wall is to 13. 

have a plaster or tile finish. , . s' 14 

■ • - '.-■-»>■ a: 
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- fOPIC 1 - TILE LAYOUT 

*This* topic, ls planned to provide answer 

• How important is a* good tile la\out? 

• How are tile la\Outs planned? 

• How^are s'howers, squared? 
What is a diagonal la\out? 

More than anv othetjob*process, the lav out of the 
*tile can enhaftce the beaut) of a building. Anv,errors 
tn Ia\out are so readily apparent that apprentice tile- 
setters must master the technique if f the\ are to suc- 
ceed m the trade A good lavout^ill make the actual - 
application of tiles easier,Whercas a poor or indiffer- 
vs the work^proeess 



s to the following questions. 



ent lav out slow* 



* Centering Tile on Walls 

To center tile in a course on a vertical surface (hig 
D-1), ttie tilesetter must first-determine fhe number of 



tiles required to fill the course The pattern must b^ 
centered exactly on the area to be covered. If this 
lavout results in an even number of full-si/e tiles and 
cuts, the ceij#rIine N of the course is on a joint, and the 
course jpay come out with less, than half a "tile at Qixqh 
end Shifting one of the middle tiles from the joint to 
the center of the tile cojurse will result in end cuts "of 
half a tile plus the cut. For example, if 4 , / 4 '-inch (.1 0.8- 
centimetre) tiles are used and the pattern results in 
1 1 2-inch (3.8-centimetre) cutvon each end of thewalL 
shifting the cerhter tile by half a tile will give cuts at 



' ENDS OF WALL" 



CORRECVMETHOD 



INCORRECT ^lETHOD * < 



CENTE^LINE OF WALL 



Fig D-1. Tiles centered oh Wall 
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each end of the wall of 2!4 inches (5.4-centimetres) 
plus \Vi inches (3.8 centimetres) or 3% inches (9.2 
centimetres). 

When tilese|ters are working with decorative tile 
'that has a continuous pattern, they should continue to 
set tile on the adjoining wall with the piece cut off 
fronTthe previous ^jall; otherwise,, the pattern will not 
match. Also, when working on two walls that run 
from an outcorner, the tilesetters should begin at the 
oiitcorner with full-size tiles and proceed to the ends 
of the walls unless the tile at the opposite end of the 
course proves to'be less than half a tile. In that case 
th'e 'situation should 'be handled like any other center- 
ing problem, as outlined in the preceding paragraph. 

Squaring a Shower ^ 

The tile shower is one of the bread-and-butter items 
of tjie tilesettefs trade. A steady demand existsfor the 
tilesetter who can install a tile shower successfully 
regardless of the shape or size. 

The procedures for squaring a slower are the 
following (see illustration below): 



• 1. Check for plunYb of wall A at the shower 
entrance. Determine points (if any) where the 
wall is out of plumb.^See illustrations below.) 

2. Hold straightedge 1 across the shower opening, 
- and secure straightedges 2 and 3 on the face of 

the jambs. These are set equidistant from straight- 
edge 1. . 

3. Set float strips on wall D equidistant from 
straightedges 2 and 3. 

4. Use framing square and straightedges 4 and 5 to 
set float strips on wall E square to wall D. Use 
straightedges and square to find, if jamb edges 
are square' with wall E also. 

5. Use framing square apd straightedges 4 and 5 to 
set float strips on wall C. Use tape rule to set 
strips parallel to float strips on wall E. 

6. Make adjustments If the spirit level and framing 
square have been used correctly, very few adjust- 
ments will be necessary. « - 

Setting Diagonal Floors 

All horizontal areas that are laid in a diagonal pat- 
tern should be centered in {he same way that vertical 
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surfaces are centered. Where the floor has aafeorder 
and the wall also is tiled, the border should be set so 
that its joints fall at the same places aj> the* joints of the 
\vall tile. Then/'the diagonal half cuts shoijjd butt 
against this border. Some tilesetters slip the ftflldiago-. 
nal/cuts out of line and insert a straight jcut; this 
shduld not be donfc, because the joint would' *be 
broken. The correct method of installing 4$' by 4|/ 4 
inch (10.8 by 10.8 centimetre) tile is illustrated in Fig. 
D-2. The diagonal pieces are cut to fit the baj*der. If a 
diagonal of less than M inch ( 1 .9 centimetres) remains, 

Then; the 1 l&yout must be changed so that the small 
diagonal will measure l/ : jnches (3.$ centimetres)^ 
fit with the cu] from which it has been taken^Thus, 
the large piece will be 4*A inches "(11.4 centimetres). 
The tilesetter should experiment with the .cuts so*that 
they will fit the particular requirements pf the tile- 
work. This same principle applies regardless of the 
size of the tile usgd. 

A beautiful example of a diagonal pattern for a 

'kitchen counter is shown in Fig". D-3. 

Closing Decorative Tile 
When tile with a continuous pattern overlaps to 
•such an extent that the discrepancy cannot^ be cor-' 
rected by spreading the joints, the tilesetter should cut 
an'equdl amount' off the last two tiles that finish the 
comptete border around the pattern. This procedure 
will close the pattern. Tiles should always be cut in 
pairs. For example, when a swirl pattern is being sej iji 
place, the last two tiles should be cut; this will create a 
lesser swirl, but the remaining tiles will match (Fig. 



D-4). Some tilesetters ,will form a closure by cutting 
only one tile; this should be avoided. If the cut tile is 
running parallcM \vith .the other courses of ttle, tjie 
other courses should be cut at the same place, so that 
the joints will be unfform. 

An example of a layout of aidecorahve pattern is 
shown in Fig. D-5. 

* Setting Hexagonal Tile Floors 

In setting hexagonal tile floors, the tilesetter should 
use- the same procedure as that, given for diagonal 
layouts. Every effort should bq.rr^de to maintaih the 
full size of*he border tile and* to maintain the border 
pattern. Wh^e the cuts on the tile edges result in tiles 
that are smaller-than full halves or five-point cuts, the 
next course can be converted into elongated hexagons 
that lire cut tQ*8*a£ive-point cuts or full Ijalves then 
can be used along the edges (Fig. D-6). j 

Laying Out a Closure 

A closure is used. when tile is to be set around a 
series of doors or windows (Fig. D-7). The tilesetter 
can use a fulhile or a large tile cut around the open- 
ings. To lay out a closure, the tilesetter centers the 
opening and inserts the curs at the center or at either 
side of the door or window. If the ceiling is to be tiled, 
a closure cannot be used'. 

Setting Trim 

Trfim should alw'ays be backed up with' setting mor- 
tar and a thin even coat of pure cement but never with 
tile grout or pure cement exclusively. If the tilesetter 




Fig. D-2. Diagonally laid tile floor 
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desires to leave a full'backing for the-trim, at the time 
of floating he or she should appl\ mortar be>ond the 
'finished dimensions of the acea to be tiled and renune 
ihe excess mortar back to the finished dimensions 
The pure 'coat of cement that is then troweled o\er the 
setting bed or applied Ao the trim unit should not be 
more than Viojnch (0.2 centimetre) thick 




, See color reproduction on page 1 25 

" Fig. P-3. Example of a diagonal pattern for 
a kitchen counter 




Fig. D-4. Closure jn decorative tile with continuous pattern 




v ~ .See color reproduction on page 12& 

Fig D-5, Example of a decorative pattern for a bathroom 
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corners. When these tiles are cut at the juncture of two 
internal walls, the tiles* loim aji unsightly joint it the) 
are cut squarc^nd butted The Ulesettcr can eliminate' 
this condition bv using one of the' following alternatives. 

I. Use plain tile lor the cuts at the corners (Hg. 

2 Miter the sculptured tiles (hg, D-9) 
3. Cope the tiles i& fit ( This is the' least desirable 
method ) 




INCORRECT METHOD 
ELONGATED HEXAGON MADE 




CORRECT METHOD 

Fig. D-6 Layout of hexagonal tiles 
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Fig. D-7 Layout of a closure around an opening 





Fig. D-8 Layout with plain tile cuts at corners 
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Fig. D-9. Mitered corner with sculptured tiles 
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UNIT D JOB PROCESSES • " 

TOPIC 1 r- TILE LAYOUT r- 

Study Guide 

5ctcrmine the correct word for each numbefed blank in the sentence, and write it in the corresponding 
blank at the right. 

1. The centerline of a course of tile is on a joint when the course contains a(n) J_ I. 

number of tiles. ~ * < 

2. Decorative tiles should always be cut in _2_. . s 2. 

3. The minimum si/e cut with which a course should end is J3_. m 3^ _. 

4. In laying hexagonal tile floors, t|ie tilesetter should maintain the full si/e of the 4 4. 

tile: 

5. Trim should be backed uflTwith J_ mortar and a thin even coat of pure cement/ 5. 

6. The first operation in squaring a shower is to check- the _6_ of the entrance wall. 6. 

7. J he float strips on the «side walls should be 7 from each other. •* * 7. 

8. All float strips must be 8 ' . 8. 

9. To set sculptured tile, the tilesetter must solve the problem of J?_ of design. 9. 

10. In the process of hying out a(n) J(K the tilesetter (Tan use a full tile or a large cut 10. * 
around a door or window. 



UN^". D - JOB PROCESSES v 

TOPIC 2 - PREPARATION OF VERTICAL SURFAC€S 

This topic is planned to provide answers to the following questions: 

P How are vertical surfaces prepared for tilework? 
v • When is sandblasting required? 
• How is dead cement removed? 



At le£st \ialf the failures in .tile installations can be 
traced lo potior preparation of the surface before the 
tile is laid."* The tiles'etter should be able to prepare 
% vertical surfaces f or the installation of tile. Because 
local practiced vary from place to place, familiarity 
with different techniques will help the tilesetter handle 
work in various locations. 

Wood (Interior and Exterior) 

All wood— including studs, plywood, particle board, 
and sheathing— shoulci be adequately nailed if it is 
going to be used as a backing for tile. The wood 
should be fastened securely before the surface is pre- 
pared. All. wood is to be covered with waterproof 
paper, "wire, and riiortar. Tile should not be bonded 
directly to wood Surfaces. 

Mortar J 

When mortar \j to be applied over studs, theJileset- 
ter should prepare the backing as follows: 

I. Install tie wire if the studs are more than 8 inches 
(20.3 centimetres) on center. ^ 

■ 2. Use approved vapor barrier with an overlap of at 

least 1 inches (5.1 centimetres). 
3. Apply metal lath with an overlap of at least 2 
inches (5.1 centimetres). 

When the base consists of sheathing or plywood, tie 
wire cfin be eliminated, but the vapor 6arrier and 
metal lath are required. ^ 

Shower walls, installed in mortar, require special 
•attention. This is because of the need for leakproof 
showers. The combined thickness of the waterproof- 
ing paper, reinforcing wire, scratch coat, mortar bed, 
and tile is not to exceed I ! / 2 -inches (3.8 centimetres). 
The thickness must be uniform from*hx>ttom to top. 

Thin-Set Portland Cement Mortar ^> 

■ Thin-set portland cement* mortars' should not- be 
used to adhere tile directly to painted or unpainted 
plywoods particle board, marine plywood, or sheath- 
ing! The flexibility and*movement of wof^make it a 
poor base for tile^ Any movement will cause the tile to 
shear off. 

Where thin-set cement is to be used, the mortar 
method should be followed. The wood should be 
covered with waterproof paper and metal lath. This is 



recommended .over v wood backing because the wattr- s 
proof paper acts as a cleavage plancTurtw^en the wood' 
surface and the tile installation. j 

Organic Adhesive 

Organic adhesives should noube used toadhere tile 
directly to plywood, partide board, marine plywood, 
or sheathing. The flexibility of the woo3 creates* a 
"hazard. The solvents in the adhesives cause the wood 
grain to move, andany- movement may cause the 
grout to loosen and fall out. This is especially true 
when large sections of plywood .are used. 

Gypsum Plaster 
The tilesetter should know the dtfferient methqds of 
preparing gypsum plaster surfaces for the installation 
of tile. 

g^fortar - ^ 

On a job where mortar-is to be applied over gypsurrf 
plaster, a waterproof membrane and metal lath should 
be used. A scratch coat also may be needed. 

Thin-Set Portland Cement Mortar \ 

Where tile is to be installed with thin-set, portland 
cement jnortar, the tilesetter should use waterproof 
paper, metal lath, and portland cement mortar. Bond- 
ing directly to gypsu^ri plaster with modified portland 
cement is not recommended for either wet or dry 
areas. " 

Organic Adhesive 

In dry areas tile may be adhered directly to plaster 
With organic adhesives,, but care must be taken to 
ensure that all moisture has lejft the plaster. Also, atl 
dust and dirt must be removed from the surface of ih€ 
plaster. 

Gypsum Board (Wallboard) 

The tilesetter often installs tile over gygsum board 
surfaces. ' * 

Mortar 

The wallboafd should be prepared with a water- 
proof membrane and metal lath before mortar-is ap-* 
plied. A scratch coat may be required. 
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A one-coat method of installing ceramic tile over 
wallboard is shown in Figs D-\0 through D-15. 

Thin-Set Portland Ce merit Mortar * 

Before tile is installed u\ wet areas with thin-set 
mortar, the surface must be prepared with waterproof 
paper, metal lath, and portland cement mortar* In dr\ 





Fig D-10* Gypsum wallboard ready for tile installation 
, .using the one^coat method 




Fig. D- 11/ Mortared screed ready for floating the settfhg 
bed * " 





Fig. D-12. Setting bed floated to a true and (evel plane 



areas tile ma\ be adhered directlv to,g>psum boaid.<- 
but the surface must be tree of dust and dirt. ? 

Organic Adhesive • ♦ 

. In dr\ areas organic adhesives mav be used to 
adhere tilednectU to g\ psum board All dust arul t diit 
must first be removal from the surface 




Fig. D-1 3. /Applying bond coat and ceramic tile 




Fig. D-15. Completed tile walls after grouting • 

r 
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GTass Fiber Mesh Reinforced Board 

The failure of ceramic tile installed over wood, over 
gvpsum wallboard, or over gvpsum plaster in wet 
areas is a problem that laces the building industry 
todav (ilass liber mesh reinforce I board was devel- 
oped to help solve this problem. Unlike wood -and 
gvpsum products, this material is unaffected b\ mois- 
ture, water, or sieam Because it is made of expanded 
shale and is reinforced with glass fiber and high- 
densitv portland cement, this board has one of the 
lowest coefficients of expansion 01 contraction in a 
wet environment of anv building panel used m*Von- 
struetion todav. Because of this excellent dimensional . 
stability the material will not delaminate, decav, or 
disintegrate easily. . vx 

> Glass fiber board weighs "approximate^ V/ : pounds 
:per square foot ( I 6 kilograms per 0.09 square metre) 
It is available in one thickness ( 7 / /6 ineh or I I centime- 
tres) Fach board measures about 3 bv 5 feet (0 9 bv 
I 5 metres) The boards can be scored, snapped^ and 
secured to studs with nails or screws m minutes for the 
immed;ate installation of tile 

Where glass fiber board is installed, over solid back- 
ings, such as plaster, gypsum board, or plywood, the 
fasteners must he long enough to penetrate the solid 
backings and anchor firmlv to the wood or vteel studs 
I his board is ideal for remodeling on surfaces that 
present bonding problems and where space limita- 
tions exist. * 
" Glass fiber board is cut with a special spring tool^"* 
(Fig D-16) I he glass fiber reinforcement^laver^hould 
be scored through on one side Afker the botfrd is 



snapped, the reinforcement is cut through on the 
reverse side with the same scoring tool 

The joints'and corners are covered with a 2-inch- 
wide (5. l-eentimetre-wfde) coated glass fiber tape em- 
bedded in a skim coat of presanded thm-sct or late;* 
Portland cement mortar (Figs. D-17 and D-18). 

Openings for'^ipes or fixtures can be punched out 
with the edge of Jthe head of a conventional hammer 
(Fig. D,19). 

Ceramic tile must be bonded to the board with a. 
presanded thin-set or latex portland cement mortal* 
applied in one laser not less than /' 32 inch (0.2 centime- 
tre) thick after the tiles are beaten in. The mortar must 
be applied first as a skim coat with the trowel's flat 
edge and then troweled with the opposite notched 
edge 

Poured"mid tilt-l p Concrete 

Interior and exterior walls of smooth concrete must 
be prepared before tile can be installed. 

Mortar 

,rhe surface of smooth monolithic walls lnust 
alwavs*be- sandblasted After concrete surfaces are 
sandblasted, thev should receive a dash coat mixed m 
proportions of one part pbrtland cement to oiie and 
one-half parts graded sharp fine sand. A mix of one 
part antihydro to five parts water should be-added to 
dry-mixed sand and cement as a wetting agent. 

Control joints must be provided when pcfamic tile 
is installed over concrete. Metal extrusions in the 
structure can often sefve as control joints. Fxterior 



\ 




Fig. D-16. Scoring of glass fiber board with scoring tool 
and straightedge 



Fig. D-17. Applying coated glass fiber tape to joint 
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Fig. D-1 8. Applying coated glass fiber tape to corner 



Fig D-1 9. Knocking out hole with head 
of conventional hammer 



installations should have control (Oints 16 to 20 led (5 
to 6 nictics) apart in both ducctions * 1 he joints 
between the tiles should 9 not be wide and/unsightly. 
The) must, however, be continued through the tile and 
mortar setting bed and "kept free of mortar and groin. 

Thin-Set Portland Cement Mortar 

When rile is to 'be installed with thin-set poitland 
cement, sa'ndblasting is essential'on a smooth mono- 
lithic wall Because a dash coat will not be applied", 
L*\treme»LUUtion must be obsjeWexl JoB%peufualioris 
must "be followed U.osel\ Sufficient. control joints 
must be provided 

Organic, \dhesi\es 

I he use ol organic adhesucs oi ma.stics to set 
ceramic tile or glass mosaics on c\tmor concrete 
walls is not recommended 0 ; 



* Removal of Dead Cement » 

Dead cement is a Liver ol powdered cement on the 
surface ol concrete A good bond is dilhcult to 
achieve because the suilace is powdered and the pores 
tire closed Dead cement is present on most large con- 
crete surfaces. CJeneiaJ contractors usual!) "kill" a 
lavei of cement in order to v be able to remove the 
formboards more casilv When the cement lavcr is not 
• killed, the boards become adhered to the concrete 
\lhe contractors then have to break up the boards 
Other horizontal and vertical surfaces akso ma\ 
lave a lavcr of dead cement Some tilt-up concrete 



. panels that are incorrect lv prepared do^riol provide a 
* ih>od bond. 

I lie trade standards require that concrete surfaces 
be sandblasted Basicall) , the requirements lor sand- 
blasting arc intended k>i vertical sur laces, but horizon- 
tal surfaces often need to be sandblasted or scarified 
*lo obtain a^good bond 

I he sandblasting should rcMiiov.e all ol the dead 
cement It should leave a roughened surface and open 
up small pores. 

Before the requirement lor sandblasting was estab- 
lished in the tile trade, other methods qI treating the 
concrete were considered. These have not been adopted. 
Sonic of these ,other methods involve the use of acid 
^-etching, washing solutionsr and so-called bonders 
Several manufacturers of bond breakers claim that 
their products leave a bondablc surface free of povuici 
a(tet the formboards have been removed, When these 
bond breakers, Uuve been used in the field, a powder) 
surface docs remain, and it has to be removed 

In some situations sandhJastmg is trot. practical. The 
surface ma\ have to be scarified with a grmdmg tool 
or a bushhammci, * 1 

I lie contractors continue to treat concrete surfaces 
with acids arid bonders. I he) can use these materials 
il the written specification does not prohibit their use, 
however, if these contractors have a failure, the) will 
receive no backing from the tile trade because the) 
have not followed the recommendations ol the tile 
trade'* New methods will be adopted b\ the Job Prob- 
lem and lechmcal Committee ol the Cera She hie 
Institute onlv when the) a're proved successful. % „ 
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Successful bonding of tile has been achieved when 
the^ concrete surface has been broon^-finished or 
wood-float-finished. If either of these methods is Used, 
scarifying of the surface is not necessary. 

When tilt-up sTdbs of concrete are poured and 
stacked one over the other, they must be sandblasted 
to acfu^ve a good bond. If sufficient space is available, 
the slabs can be poured separately. The surfaces then 
ca w n be gjyen a broomed finish. 

Bond Testing 

The actual tile and bonding material that will be 
used on the finfched installation can be given a mracti- 
. cal test. Pieces of tile 6 to 12 inches (15.2 3(XS 
centimetres) square can be set in three separate areas' 
on 'the surface to be tiled. These shouPd be ajjowed to 
cure three to seven days and then removed with a 
haitimcr and chisel. If the pieces shear off clean, a 
correct bofid has not been obtained. If they arc diffi- 
cult to remise, and the, bonding material breaks into 
the concrete, Nthen a correct bond has been achieved. 

Concrete Block and Brick " ^ 

.When the base material is concrete block or brick, 
the following' materials and techniques are recom- 
mended.' 

Mortar 

The tilesetter should be concerned with the possibil- 
ity of cracking or movement of masonry. If the 
masonry walj moves or cracks, this wilr be reflected 
through the layer of tile because it is fastened directly 
to the masonry. 

Such cracking of the tile can be'minimi/.ed or pre- 
vented by covering the area with a good waterproof 
paper and reinforcing wire secured to the masonry or 
concrete block. Wht*n the paper and wire are placed 
over tne masonry' Jhc scratch coat is qo't used. The tile 
is set in one cgat of mortar inch (1.3 centimetres)* 
thick. 



When it is desirable to bond directly to a concrete 
blocks surface, ho preparation is needed. Concrete 
blocks with the joints between them provide a good 
rough surface for a tile installation. The tile may be set 
in on<e coat of mortar '/ 2 inch (1.3 centimetres) thick. - 

Brick masonry has an absorptiqrKratc that makes 
tiling difficult. This does not mean that it is impossible 
to work with or that tilcsetters need to worry about 
nut achieving good results. The use of various types of 
, sealers to eliminate the- absorption, problem is not 
necessary and pftcn will caBsc trouble. 

Where the br^ masonry is to retain its factory 
finish and not ^c^lastcrcd above a wftinscot, the tiJe 
installation should be kept as thin as possible to 
achieve a.neat appearing termination point at the bull- 
nose trim. . 

Thin-Set Portland Cement ' 

Thin-set portland cement can be used if the surface 
is smooth en oughjp receive tile and no movement rs, 
likely to occur, y 

Organic Adhesive , 

Organiradhcsives are not recommended over con- 
crete blftck or brick, because surfaces cannot be 
leveled correctly with these materials. Organic adh\ 
sives are not recommended for exterior installation*! 

' Steel Studs 

When the base is made of steel studs* the tilesetter 
should use polyethylene sheeting, metal lath, and a 
scratch coat. 

j . Study Assignment 

Standard Specification for the Installation of Tile- 
Lined Shower Receptors (and Replacements), Ceramic 
Tile institute, CT1-R8- 103-62. Read po.rtion pertain- 
ing to walls. 
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UNIT D - JOB PROCESSES 

TOPIC 2 - PREPARATION OF VERTICAL SURFACES 



\ 



Study Guide 1 < - 

Deteunine the correct word for each numbered blank \h the sentence, and write it in the corresponding 
blank at the right. 

\ * ' 

L Tie wire is used on wood studs that are more than I an centers. * I. 



2« Before the mortar setting bed is applied to a masonry or concrete block waJI, 2. _ 
waterproofpfaper and 2 3 should be applied. » 3. *_ 



3. The _4_ aijd _5_ in wood make it a poor base for bonding N til^ directly to it. 4. 

* 5. 

4. Smooth concrete walls should be J>_ before tile is applied. ■ 6. 

5. Bonding directly to gypsum plaster with T__ portland cement is not recommended 7. 
for either wet or dry areas. 

trr~ln dry areas tile may be adhered directly to gypsum board with J>_ _9_. 8. 

» * ' 9. 

7. Dead cement is a layer -of cement on the 10 of concrete. 10. 



8. Glass fiber board has pne of 
wet^ environment of any bui 

^. Mastics should not be used 



the 1 1 coefficients of expansion or contraction in a II. 
ding panel. -** 

to set ceramic tile on 12 13 walls. 12. 

13. 



10. Smooth concrete can be scariGed with a(n) J4_ tool or a(n) J5_. v 14. 

15. _v 



r 



\ 
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UNIT D - 
TOPIC 3 



JOB PROCESSES 

- SETTING TILE ON VERTICAL .SURFACES 



This topic is planned to provide answers 

• How are tiles applied on vertical surfaces? 

• What are the recommended bond coats? 

• What is meant by open time? 



to the following questions: 



After the vertical surfaces have been prepared cor- 
rectly, the tilesetter should be ready to mix mortar 
and apply the. tiles. An example of a tiled vertical 
surface js shown in Fig. D-20. 

* * v - * *t 

. * » Application of Mortar 

The entire area to be tiled should be covered with a 
thin coat of setting mortar. The tilesetter should apply 
this coat with long even strokes of the trowel, usingas 
few strokes 'as possible. When the. moisture in the 
mortar is not disturbed, the mortar will attain its nat- 
ural set. The strength of the cement can be destroyed 



ft* i 

ten** 



See color reproduction on p§ge*l27. 
Fig. D-20. Example of a tiled vertical surface 



by adding excessive amoUnts of water and stirring too 
long; however, when the mixture is agitated, the set of 
the afmegj. can be accelerated. 

Where temporary.screeds are to be used, sufficient 
mortar should be applied in a 'ridge so that float strips 
can be plumbed*. Float strips should be applied as near 
to the end of the wall a^ possible so that the task of 
maintaining plumbness will be facilitated. 

The float coaf or mortar setting bed should be ap- 
plied- in the same manner as the first coat. After the 
float coat has been cofnplefed, the temporary screeds 
can be removed by cutting each*sid<e of ?ach screed 
strip to its depth with a pointing trowel. The strips can 
be removed by twisting and pulling upward at the 
same time. The tilesetter should then fill the voids left 
by the removal of the temporary strips. and strike off 
the excess mortar with a straightedge not less than, 12 
inches (30.5 centimetres)- long. Extra care should' be 
> taken not to leave a ridge or bulge on the mortar. 
Before the tile, is applied to a float* coat that has 
hardened, the tilesetter should dash the float coat 
lightly with water (using a water brush) and, with 
circular motions, rub the float coat with a wood or 
rubber float or beating block to soften the surface. 

Application of Tile 

Tiles must be soaked for at least 30 minutes. Any 
excessive water should be drained off before the tiles 
are applied to the setting bed. Excessive water is water 
that is visible. Tiles thafhave been out of the water for * 
more than 10 miriutes should not be applied, espe- 
cially in hot weather. 

Bond Coat 

The tilesetter should apply a pure cement and water 
• mix that haS been allowed to slack for &bout 20 min- v 

utes and has been remixed to a creamy consistency. 

This mftaure should be applied to % 6 inch (0. 1 to 
t 0.2 centimetre) thick over the setting bed while it is 

still plastic; however, the area covered should J)e small 

enough so that tho pure coat can be covered beforcit • 
/ hecomes glazed. A straightedge shduld^be used to . 

strike tjiej^at of pure cement so that all the bulges 
• caused by tipping the flat trgwel are removed. Tfieuse 

of a scratcher on this coat of piVe cement will help 

ensure a positive bond between tRSjQle and mortar. 



• ^The^first course of tile or base should be set on a 
screed that is absolutely^ level. "The tilcsetter should 
straighten this row and continue; however, no more 
than four rgws should be set at one time. The tiles* 

f should be beaten in \yith;a block that is frecofsand or 
'other abrasive material. The files should then be 
/ adjusted with a level straightedge^ and the operation 
should be continued until the correc^height is attained. 
If the mortar at theUop.of the wall has hardened, the 
tilcsetter should apply pure cement to the trim before 
beatiftg it irv . N 
, Every fqyrth course of tile, both vertical and hori- 
zontal, should have the floatcoat or setting bed cut to 
the scratch coat with a pointing trowel. This helps 
eliminatp cracking of the walls. * 

Other Types of Bond Coat t 

If the specifications permit its use,*gra> or uhite 

• thin-set portland cement mortar or latex-type port- 
land cement mortar can be used with dry tile. This is 
to be done in strict compliance vsitJi the mortar manu- 
facturer's directions. Thin-set or latex portend cement^ * 
mortar is to be mixed slowly so that it docs not 
become w.hipped up and filled with ajr ; bubbles. It 
should be given a 15-minute slack timtTbefore use, and ♦ 
it should be leveled to a thickness of 3 / 32 inch (0.3 
certtimet?e) after beating in the tiles^his is in addi- 
tion to the mortar that fills in the" ribs of ribbed tile. v 
The tile should be cured 48 hours prior to grouting 
and be moist-cover-cured for at least 72 hours after 1 
grouting. 



Prefloated Surfaces \ 

If the specifications call for the tile to be *s£t in 
accordance witji American National Standard Speci- 
fication A 108.5; the requirements rn that standard 
should be followed. The mortar seuing bed sjiould be 
prefloated in .accordance with Specification A108.5 
and allowed to hardpn prior to bonding the tile with 
thih-set or latex-type portland cement bonding mortar. 

Open Time and Cfcmbing v 

Tests-were made to $how how the bonding strength 
of y thin-sct mortar .was affected b> open time. Open 
time is the interval between the combing of the mortar 
and fhe application of the tile._ i 

At the request of the Cer*amic Tile Institute, con- 
trolled tests were conducted at, the Smith-Emery 
Comparty in I,os Angeles. The test results are shown 
in Table D-l. . ' 

In Phase I of the tests, tiles .were placed on the* 
mortar TO minutes after the mortar- had been combed. 
Tiles vv^re place'd on the same mortar at other inter- 
vals. Final plac^rrftnt of tile was c madc 45 minutes 
after combing. 1 5 < / ^ 

In Phrase II of the tests, the original mortar was 
recombed, and additional tiles werl set 5 mfnutcs after 
recombing' and at various intervals over a 25-minutc 
period. - - * 

, Results of the bond tests indicated ttt&t immediate* 
placement of the tiles on freshly combed mortar pro- 
vided the best bond. Results also showed that* Yf the 



TABLE D-1 

RESULTS OF BOND JESTING 



Condition 
of lilc 



Dry 
Dry 
Dry 
Wet 
Dry 
Wet 
Wet 

Dry 
Dry 
Wet 
Dry 
-Wet 
Dry 



Open time 
of thin-set 
mortar, mm 



Number 
of taps 



Bonded area. 
*• m. : (em-) 



I oad. lb. (kg) 



^ Bonding 
strength, lb /in. : 
(ktf/cm?) 



IO 

>I5 
% 
30 
\35 
35 
40 
40 
45 

50 
60 
70 
70 
75 
75 



8 18 (IJ7)' 

8 18 (II7) 

8 18 (117) 

8' ' 18 (117) 

8 18 (117} 

8 18 (117) 

10 18(117). 

10 ' 18(117)' 

10 18(117) 
^(Mortar recomb'ed) 

' 8 18 (117) 
8 • I8-(II7) 

8 . 18(117) 

8 18(117) 

K0 18 (Ik?} 
10 . 18 (117) 



600 (27Q) 
§45' (245) 
' M95 (88) 
90 (41) 
Failed ' . 
80 (36} 

• 75 (34)/ 

• 70- (32) * 
Failed 

400 (180) 
315 (142) 
3IS<142) , 
260 (117) 
200 (90) 

• 45 (20), 



33.2114.9) 
30.2 (13.6) 
10.8 (4.9) 
5.0 (2.3) 



4.4(2.0). 

4. 2* (1.9) 
3.9 (1.8) 



22.2 (10.0) 
* 17.4 (7.8) 
17.4 (7,8) 
14.4 (6.5)-' 
1 1. 1 (5.0). 
2.5<(kl)- 
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mortar has been in* place for 15 minutes, it should be 
recombed/ Othefcjestj results were the following: 

I, Additional beating or wetting of the tiles will not 
help provide a bond, on mortar *that has- set too 
long after combing.* • ~ 

• 2. Where tile is placed on recombed mortar, the 



. 3. A better bond can be attained \\hen tfc mortar is 
spread in thick ;gobs;a$d it combined imme- 
diately before'placing tlwsjfcne. , 

Study. Assignment 



v 4wrican National Simulant £peci(lca0ont A/08.I 

bond yviII be satisfactory but not as good as the, and A<f08.5. Read ihe foreword and general sections 
bond'that is achieved on freshly combed mortar/ of the booklet. • - 
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UNff D - JOB PROCESSES 
TOPIC 3 - SETTING TILE ON VERTICAL SURFACES * ) 

, ' Study Guide * '< ' r~^~ 

• Determine the porrect word for each numbered blank in the sentence, and write it in the corresponding 
blai\k at the right* , * . . ^ 



1. ^Ad^ijig water and remixing mortar wiH tend to 1 the? mortar. 

2. Tile should be soaked for at least 3 minutes. 

/- ^ 

3. The best bond is obtained with thin-set portland cement qjortar when the tile is 
■ applied 'within the first _3_ minutes after the mortar ha£ been combed. 

4. Before tile is applied to a float coat that has hardened, the tileSetter should 4 the 
float coat with water. ^ 

5. The coat of pure cement should be 5 to ensure a positive _6_. 

6. Every 7 course of tije should have the setting bed cut to the coat with a 
pointing trowel. 

' 1 .- 

'7. Open time is the interval between the 9 of the mortar and the 10 • of the tile. 



I. 
2. 
3. 



5.- 

A 

7. 



9.. 

io. 



& Immediate placement of the tiles on freshly 1 1 mortar provides the bpst bond. / 'II. 

9, Additional 12 or 13 of the tiles will not help provide a bond on mortar that has , 1 2. 

set too- long atter combing. % t 1*3. 

/ 

10- \yhere temporary screeds are to be used, sufFici<pt mortar should be applied jn.a 14. 

ndge so that 14 15 can be plumbed. t ' * ' / « 15. 
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UNIT D - JOB PROCESSES 

* 

TOPIC 4 - PREPARATION OF HORIZONTAL SURFACES 



This topic is plannecj) to provide answers to the 

• How are wood surfaces prepared for tilework? 

• How are concrete surfaces prepared for tilewor k? 

• How are steel surfaces prepared for tilework? < 



questions: 



Tilesetters may not always have to prepare surfaces 
for'tile; however, they jhould become familiar with 
the job proces^. 

* Tiling Over Wood Surfaces 

Before installing tile in the mortar method, the* tile- 
setter should mspect the wood surface to* determine 
whether or not it is suitable for tiiework. Building 
paper should be applied so that it is lapped 3 inches 
(7.6 centimetres) at the sides and ends. The paper should 
be fastened securely to the wood. Shrinkage mesh 
should be installed without nailin'g and in such a way 
that it does not butt tightly against the walls or against 
other vertical surfaces. The edges shoulcf *iot be 
turned up. The mesh should "be in the approximate 
center of the setting bed mortar. 

lj|ing Gla^s Fiber Mesh Reinforced Board 

When jjfass fiber mesh reinforced board is installed 
over a wood subfloor,* the'subfioor must be structur- 
ally sound aricJiwell supported. The glass fiber panels, 
as well >s the subflooring, should be clean and dry. A 
^bead of high strength, waterproof construction adhe- 
sive is applied to the -reverse side "of the panel, around 
the entire perimeter about % to '/ 2 inch (0.6 to 1.3 
centimetres) in**from the edge and also in an "X" from 
the corners through the center. In addition, spots of 
the adhesive should be added in otner areas of the 
panel to achieve extra bonding. 
4 - The panel is then laid in place and naildd every 8 to. 
10 inches (20 to 25 centimetres) arQund the perimeter 
and at severaLpoints in-Hhe center area to hcrtd it In 
place while the adhesive sets and to further adhere the 
panel to the T wood.*ln keeping witt^good construction 
practice, tW£ joints between panels should not be . 
.directly over the joints between the sheets of plywood. 

Another common method of installing glass fiber is 
to trowel a coat of latex portland cement' mortar 
.(instead of' ivaterproof construction adhesive) o^to 
the wood subffoor. The board is then set in the mortar - 
and nailed to the wood subfloor. This method enables * 
leveling when necessary to ensure a good installation. 
x As with the installation of-gfass fiber board on ver- 
tical surfaces, all joints should be taped with 2-inch- 
wide* (5.1 -centimetre-wide) coated glass fiber tape em- 
bedded in a«skim coat of presanded thin-set or latex 
{jprtland ceme jjt moitar. v 



Bonding to Concrete Surfaces 

Before the mortar setting bed is placed, concrete 
surfaces must be inspected by the tilework contractor. 
The surfaces must be'clean, free from oil or grease, 
and without projections, depressions, holes, joints, or 
loose particles. .» • 

Immediately before the mortar setting bed is to be 
placed, the surface should be thoroughly saturated; 
however, water^hould not be allowed to stand free. 
Neat portland c€ment and sand should be brushed on 
with a-broom or brush. This will ensure a good bond. 

Sometimes a fill is required to bring the floor level 
to the correct grade for receiving the mortar setting 
bed. The fill must consist of a durable aggregate that 
is free from large amounts of deleterious substances. 
Aggregate must be graded from Tine to coarse within 

* the limits' of y A inch (0.6 centimetre) to a size one-half 
the thickness of the concrete fill. The fill should con- 

• sist of one.part portland cement, thnee parts sand, and 
four parts coarsraggregate. Care shield be taken to 
limit the use of water. 

The concrete fill is poured oyer th^tructural sub- 
fioor^amH^ought to the correct level. The shrinkage 
mestf" is placed over the fill. v ^ * 

Cracked 8r uneven floors should not be covered. 
Contractors who are ordered to lay tile over cracked 
concrete §houl<f protect themselves by describing the 
condition of the floor in a written statement. 

Using an Isolation Sheet' 

Tile should not be bonded to a nonreinforced con- 
crete slab° on grade. An isolation sheet should be used 
over the slab, which has been-finished smooth and 
even. The tile should be installed over the sheet, using 
the mortar method, with reinforcing wire in the 
approximate center of the mortar settng bed. * 

Qn an above-grade, concrete slab, tile should be 
installed over an isolation sheet, using the toire- 
reinforced netting bed method. Some concrete slabs - 
are designed' so that the "deflection is kept within the 
tolerances established ,by good engineering praqtices. 
.Experience has proved, however, that almost all rein- 
forced concrete slabs above grade do move over a 
period, of time and are subject to Sending and deflec- 
tion. Nonreinforced concrete slabs can be poured over 
metal decking or metal pans. The isolation sheet 
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method should be used on these floors. This method , 
also should be used over precast concrete floors and 
over pjecast concrete pl&nk floors. 

Modern methods of construction make it difficult 
to depress the concrete the P/2 to 2 inches (3.8 to 5. 1 
centimetres) necessary for the tile installation/* The 
marble threshold, which was forgotten for myny 
years, is being revived. It provides the space needed 
for the installation of tile. 



Bonding to Steel Surfaces \ 

Steel rrtusf be clean and free from loose rust or 
scale. When th^^plates are not preformed to provide a 
key, then a shpinkage mesh must be^bolted or spot- 



welded over the entircsurfaeejo form a bond with the 
mortar setting bed. , 

• Installing Shower Receptors 

Tile-lined* shower floors need special preparation, 
Jjecause they must conform to the Uniform Plumbing 
'Code and they m&t be free of any leaks. * 

Study Assignment 

Standard Specification lor tlu ,X %istallation of TiIm* 
Lined Shower Receptors (and Replacements). Cefamic 
Tile Institute, CTI-RJJ- 103-62. Read portion pertain- 
ing to tho receptor, floor,, base, and curb. 
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Unit o — job processes . ~ \" 

TOPIC 4 - PREPARATION OF HORIZONTAL SURFACES . 

Study Guide „ ♦ 

Determine the correct word for each numbered blank in the sentence, and write it in the corresponding ' ^ 
blank at the right. - 

I. -Concrete surfaces must be free of projections, depressions, and loose particles and I. , 
* * must have no J_ or 2j on them. , v » * f < 2. ' 



2. On wood construction, afttr the building paper has beCn applied, the 3 -4 3/ _ 
should be placed so that it is free from the walls. . 1 * 4 

" - / ' S ' ] ' ' " . 

3. In tfic preparation of horizontal wood surfaces for tile, the building paper is japped ✓ 5. ' ~ k 

5 at sides an* ends. " « - K * ^ 



4. Before the mortar setting bed is placed, the concrete surface should Be thoroughly^ 6 
saturated with 6 . . * * V * 



5. The concMey fill is mixed in the proportions of _7_ part(s) portland cement. 
part(si sand, and four parts, coarse aggregate. \ 



or spot-wctded* over the- entire sfcrfacq. . 

7. Tile should not be bond#±vJ&.-a(n) 1 1 concrete slab 

• ~ 

8. Tile should be laid over a(ffi ffl!2 sheet by the mortar method. 

* # * i 

• 1 

9. The J3_ J4_, which was forgotten for many years, is being. revived. 



7. 
8. 



6. Steel plates that are not preformed to provide a key must ha\eJa(n) -9 '. IQ^ b olted ' 9. 
or snot-wetded> over the- entire <;#rf:iri> .« » I r "> jq 



12. 

13. 
J 4.: 



10. Almost ajl reinforced concrete slabs thai are 1 5" grade move o\ era period of time, 15. 



/ 



i 
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UNIT D ^ JOB PROCESSES 



TOPIC 5 - SETTING TILE ON HORIZONTAL SURFACES 



This topic is planned to provide answers to the following questions: 

• How are tiles set on horizontal surfaces? ^ 

• What meftiods afe.used to apply the pure coat? • m , 

• How is the grout cured? 



Setting tile on horizontal surfaces consists primarily 
of settinjnileon^ubfloors and concrete floors. This is, 
of course, * phase of (he work that the apprentice 
^tilesetter^hoiridjearn. Varying local practices require 
* that the apprentice le^rn different procedures /or set- 
, ting tile. 

% The tilesetter should know why a certain method of 
installing tile has been selected by the architect. The 
architect or engineer usually selects the method to be 
used after the concrete slab has be6n inspected and 
m evaluated'. ^ 

* Positioning the Reinforcing Wire 

When concrete slabs are poured, a technique must 
be devised to position the reinforcing bars in the 
^appijrifimate center of the slab. Concrete should never 
fie poured over reinforcing bars that have been laid 
' flat on the bottom of the forms. The reinforcing wire 
must be placed in the approximate center of the bed. 

The reinforcing wire can be positioned by one of the 
following methods: « t 

I. -Crimped wire can be -used to position the rein- 

v forcing wire in the cejter of the -mortar bed. 

2.i$poteL of mortar cati be placed to support the 
wire tk the center of the mortar-bed. 

3. Lar^ppieces of foreign material, such as tile, can 
be used, but they are difficult to refmove. They 
should not hfcJeft in the Completed tile installation. 



* . Rolledjvu^-shiould be taken off the roll so that the 
—ettrVe~of the wire faces the floor. The ends of the wire 

should bend down toward the floor. The wire should 
not be kinked or bent. The pieces of wire should be 
lapped at least one full mesh. 

Pfenning for t|i$ Areas of Stress 

Y Expansion joints need to. be planned and prepared 
,for 5 wfcll in advance of setting the tile. Much of the 
pressure can be removed from the mortar setting bed 

* by placing a cpmpressible type of polyethylene foam 
in. between. the mortaf setting- bed and the adjoining 

* surface. " 

Preparing the Mortar Setting Bed 

Sufficient Water, must be added to the mortar mix- 
ture so that a ball can be formed when the mortar is 
squeezed in thp hand. When the hand is released, the 
mortar should hold 'together. The mortar mixture' 



should be of such consistency that the troweled sur- 
face will be smooth and slick. Before the floor is 

screeded, the mortar should be soundly compacted. 
If the mortar setting bed has the correct amount of 

■moisture and the pure coat has been applied correctly, 

an instant bond will be achieved when ceramic mosaic 
^ tile is set in place. The tilesetter should lift the ecjge of 

a sheet of tile occasionally to ensure that the instant 

bond is being achieved. 

Using Extra Fine Sand 

Extra fine*graded sand. should be used in preparing 
the fhix of hSlf sand and half cement. The Ceramic 
Tile Institute has issued Standard CT1-70-6 for extra 
fine sand. Its field report No! CTMQcJ-8 describes 
how this sand should be' used. One-grit sand should 
never be used for the hlilf-and-half mix. 

The half-and-half mix should be dampened before 
- it is swept into the joints of the floor. After the mix is 
swept, the ftdor is to be beaten in sufficiently to form a 
monolithic botfd*. 

Curing the Grout 

To forget to cover and wet-cure the grout is a \cr$ 
serious mistake. Experience has proved that a hard, 
dense, welKcured grout is; essential if a ceramic mosaic 
rfloor installation is to be a success. Specification 
ANSI A 108.5 requires that the grout be kept damp for 
at least 72^hours to ensure a correct cure. 

Preparing a Concrete Slab 

When the mortar setting bed is going to be bonded 
directly to the slpb, the slab can be left rough, but it 
should be on a plane that will give a uniform depth for 
the mortar bed. When the floor is going to be installed 
over an isolation sheet or membrane, the concrete 
should provid^an even thickness for the setting bed. 
Rough spdts that are'either projected affove the sur- 
face or are depressed into jthe surface must be 
Eliminated. 

•When tile is going to be bonded directly to the con- 
crete slab, in the thin-set method, the general contrac- 
tor or concrete contractor should be advised to 
provide a wood float finish. No curing agents should 
be used. 

If the surfate is not adequate, the tilesetter should 
insist that it be scarified before the tile is installed. 



Using Sufficient Mortar 

The proper amount of thin-set and latex-type port- 
land cement bonding material must be used. Specifi- 
cation ANSI A 108.5 requires tha^the bonding mortar 
have a thickness of at least 3 / 32 inch (0.2 centimetre). 
The same specification also requires 100-percent cover- 
age. 

The bond ^strength of thin-set portland cement 
bonding mortar is greatly improved if it is fcured under 
cover for at least 72 hours. 

Applying the Setting Bed 

The mortar for the setting bed should be mixed by 
volume in the proportions of one part portland 
cement and five^to six partsfcand. The mortar should 
be applied to a thickness that will allow proper grade 
over an area no greater than that which can be . 
covered with tile before the initial set takes place. 
Screed strips should be placed to ensure the required 
slopes or levels. As a general rule, the mortar should 
not be retempgred (remixed with water); fiowever, 
water that evaporates may be replaced. 

The mortar setting bed is in no sense intended to 
add structural strength to the construction of the 
floor. The amount of thickness, therefore, is deter- 
mined by the leveling required for the floor and by the 
depth needed to provide a plastic mass to which the 
tile will adhece adequately. ^ 

On level subflooTs the mortar setting bed usually 
should be not less than 1 inch (2.5 centimetres) thick. 
Under unusually favorable circumstances where levels 
are extremely accurate, satisfactory installations have 
been made with setting beds as thin as % inch (1.9' 
centimetres). 

When the subfioor is not level, the mortar setting 
bed should be Linch (2.5 centimetres) thick plus the 
greatest expected deviation from the required level. A 
thickness of 1 % inches (3.2 centimetres) usually will be 
acceptable and will take care of most situations. 



/Setting Tile 



Before the tile is. laid and before the mortar setting 
bed has reached its^ initial set (as specified), the setting 
bed should have sufficient moisture on its surface to 
wet a dusting of a thin layer of dry portland cement 
approximate^ V l6 inch (0.2 centimetre) thick. Imme- 
diately before the tile is to be set, the tilesetter should 
work the surface lightly with a brush or trowel to 
provide a coat of neat cement that will result in a good 
bond. In addition, a skim coat of neat portland 
cement mortar should be applied to the backs of the 
single. unmounted tiles or sheets pf mounted tiles bs 
they are laid. 

The tiles are placed on the freshly laid setting bed 
while it is still plastic. The required slope or leveJ is 




established b 
vals. The tiles aj£ p 



ightedges at regular inter- 
or beaten into the mortar 
until they are at the correct level. 



Using the Thin-Set Method 

When tile is to be bonded to concrete with thin-set 
or latex portland cement mortar, the surface of the ' 
concrete must be on-plane,, clean concrete; slab-bn- 
grade construction without bending stresses; well- 
cured; dimensionally stable and free of cracks; and 
free from waxy or oily films or curing compounds. 

The cqncrete should have a steel trowel and fine 
broom finish and be moistened prior to tiling. Where 
the tiles have ribs or high projections on the bondable 
side, they should be back-buttered. 

Thin-set or latex portland cement mortar shduld 
be mixed slowly so that it does riot become whipped 
and filled with air bubbles. After it is mixed, it should 
be given ( a 15-rtiinute slack time before being.used. 

The mortar should be leveled to a thickness of % 2 to ' 
'/« inch (0.2 to 0.3 centimetre) after the tile has been 
beaten in. This is in addition to the mortar that is 
needed to fill the ribs on rib-backed tiles. 

The tile should be cured for 48 hours prior to grout- 
ing and be moist-cover-cured for at least 72 hours 
after grouting. 

Installing a Shower Floor with Border 

A diagonal shower floor with border is installed as 
follows (Fig. D-21): . * 

1. Cut tile C in wall Y at corner of showqr. 

2. Cut tile B in wall X at corner. 

3. Set full tile A on floor at corner. 



WALL Y 




.WALL X 



Fig. 6*21 . Layout of a diagonal floor with a border 
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4. Cut tile B 1 same size as tile B. 

5. Cut tile C 1 same size as tile C. 

When a> full tile is set^at each corner, the border 
line^will continue unbroken to. the walls. This layout 
holds true if a bullnose or sanitary cove base is used. 

* Laying Out Patterns w * 

When a floor is to have patterns and borders, the 
tilqsette? must epsure that the fields or patterns are 
cerrtered. Whenever possible, no tile should be cut 
smaller than half. its size. The borders and other Jines 
required by the? design shouJd be laid out before the 
fields of horizontal surfaces are tiled. The innet,edges 
«of the borders or the edges against the field must be 
kept straight. Any . minor cutting for irregularities 
should be done along the outer, edges. 

, Determining Width of Joints 

When sheets of paper-mounted ceramic mosaic tile's 
are being laid, the standard mounting \vidth should be 
maintained between units. All other* tiles should be 
installed with joints as shown in Table D-2. 

The widths shoulcTnot vary from those shown in the 
• table unless the specifications direct otherwise. The 
architect may wish to achieve special design effects. 
Variations in the joint width also may be made by a 
skilled tilesetter who^determines that the tile units will 
be accommodated more easily in a given space if 
another joint size is sele<*ed o . 

Fractional pieces of tiles in ceramic mosaics ar^ 
sTzed so as to alfcw the various^ multiples to wprk 
together into patterns with a standafd joint. Jiles that 
^re unmounted present a, challenge to the designer in 
color and width of^mortar joints and in the introduc- 
tion of other material^ into the tilework design. Expe- 
rienced tilesetters shbuld be able to devise new and 
pleasing effects. Bur even when tilesetters lay out new 
patterns, tlity should u^e the standard jo^nt widths as 
outlined in the .table. ' 

i* TABLE D-2 < * 

JOINT SIZES FOR TILE 

Joint size, in. (cm) 



Mou^d, 2 3 / le Jn. (5.6 fcm) 

square or smaller 
Mounted, more, than 2 y / l6 in. 

(5.6 cm) square 
Unmounted, 2 3 / 16 , in. (5.6 

cm) to 454 in. (5.16 to 10.8 

cm) v square, unglazed 
Unmounted, 6 by 6 in. (15.2 

by 15.2 cm) and more, 

unglazed 
Quafry, unmoiinted 
Glazed, 3 in. (7.6 cm) 

square and more- 
Faience, all sizes * 



Vi 6 to % (0.2 to 0.3) 
V 16 to Va (0.2 to 0.6) 
% to Va (0.3 to 0.6) 

J4 to * (0.6 to 1.9) 

'% to* (1.0 to 1.9) 
V 16 to Va (0.2 po 0.6) 

14 to J4 (0.3 to 1:3) 



Curing Floors 

As soon as pointing or grouting of a tiled floor or 
other horizontal surface is completed, the entire area 
should be covered with polyethylene sheeting, l#mi- 
'nated and reinforced kraft paper with a bituminous 
binder also may be used. The sheeting or paper should 
be lapped at least 4 indies (10.2 centimetres), The edges 
should be sealed witn tape, weights, or plgjiks to pre- 
vent moisture from escaping. Three full days should 
be allowed for adequate curing pf the joints. Because' 
the joints in a tile floor are the most permeable and 
Weakest part of the installation, correct curing is par- 
ticularly important for floors that are to undergo 
severe Service. In addition, the covering protects the 
floor from stains and construction dirt. 

Cleaning Tiled Surfaces . 

When unglazed ceramic mosaic or quarry tile is 
installed, the face of the tile usually is covered with a 
light cement residue. Sulfamic acid is the best cleaner 
that can be used to cemove this residue, fevery tileset- 
ter should know the correct method of using sulfamic 
acid. 

Sulfamic acid will not remove heavy residue or 
large pieces of mortar. These should not be left on the 
surface of a correctly finished installation. This acid 
will not remove other kinds of dirt, stain, glue, grease, 
or paint. It may cause these materials to adhere to the 
" tile^ven more firmly. 

The tiled surface should be acid cleaned only once. 
Repeated cleanings can be harmful. A new installa- 
tion should never be a^i cleaned. Floors should cure 
fcr at ( least 14 days before cleaning. 

The work should be done only by workers who are 
experienced in doing acid cleaning. The acid should 
be measured into an acid pai^in proportions of I 
poured (0.45 kilogram) of sulfamic crystals to 5 gallons 
(19 litres) of clean water./ 

The surface to be cleaned' must be saturated with 
* water as far in advance of acid cleaning as possible (at 
le*dstl50 minutes). This is one of the most. important 
steps in a£id cleaning. Jf the joints ape dry, they will 
absorb the acid solution and be adversely affebted. 
■ Only a small amount of acid solution should be 
prepared at one time. It should be ktfpf clean, and it 
should be replaced as'needed. When large amounts of 
aci<d solution are prepared, precipitated acid salts will 
be collected. These wtll react, with the cement residue 
and make it difficult to remover „ 

The surfa'ce should be scrubbed with a brush and 
' then given several* rinsings with^ clean water. The 
cement residue should be rinsed *a\*ay as soon as it is 
dissolved. Immediate rinsing wilf prevent the acid 
salts from combining with 'the residue on the surface. 

All metal surfaces should, be protected Vith vaseline 
before the acid solution is used on tHe tiles, 
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Unit d - job processes 

TOPIC 5 - SETTtftG TILE ON HORIZONTAL SURFACES 



Study Guide / -A 

# Determine the correct word for each'numbered blank in the sentenc*/, and write it In the ctfr 
blank at the right. 



responding 



1. The troweled surface of the mortar setting bed should be ' I knd 2 , which 
indicates that sufficient moisture is present. . s ' 



2. Reinforcing _3_ must be positioned in the approximate center of a cement slab. 

3. The half-and-half mix of sand and cement should be 4 before it is swept into the - 
joints. m — * - 

4. The setting bed should be _5_ before it is screeded. 

i * 

5. When tile is to be bonded ditectly to a concrete slab, the concrete contractor should 
give the slab a(n) J>_ T_ finish. £ 

6. Bonding mortar should have a thickness of at Igast 8 inch(es) 

7. The „o„ d stre „ glh „, ^ por ,U„d ce mEnt b o„ ding mort a r is Uved if U is 
cured under cover for at least _9_ hour(s), 

8. Setting bed, mortar, is mixed in proportions of 10 part(s) portland cement and 

II to l£'part(s) sand. " , 



9. The required slope or level is maintained by the use of 13 14, 



10. The thickqess of the mortar setting bed is determined by the l"5 needed to provide 
a(n) 16 17 . * ~ 

- ~ ~ \ * ' 

11. On level subfloors thelmortar setting bed usually should be not less than 18 
inch(es) thick— . . 

1*2. Before the mortar settinfe bed has reached its J£_ _2(K a -inch-thick layer of 
dry portland cement sti&tild be dusted on the surface. 

13. Tiles should be placed on the setting; bed while it is still 22 

« * 

• ,4 - A -21. tile set at each corner of a shower floor aljows the^borde'r lines to continue 
, 24 to the >yalls. % * Y 

- ~ ' . x • 

15. Building paper placed over tilewor.k during the curing process should be lapped at 
least _25_ inch(es). 



2., 
3. 
4. 



6. 
7. 

8. 

9. 

10. 
11. 
12. 

13. 
14. 

15. 
16.' 
17. 



19. 
20. 
21. 

22. 

23. 
1 24. 

25. 
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UNIT D - JOB PROCESSES . 

TOPIC 6 - CLEANING AND PROTECTING CERAMIC TILE AFTER INSTALLATION 

This topic is planned to provide answers to the following questions: 

. • How should newly installed tile surfaces be cleaned? 
• How should tile surfaces be maintained? 

When the apprentices are working at their trade* 
owners often ask them how to clean tile. The appren- 
tices should know what to recommend for daily ahd 
long-range cleaning of ceramic tile. 

On jobs where remodeling or repair work is to be 
done,' it may be necessary to protect existing ceramic 
tile installations that are to be used in the remodeled 
structure. This is accomplished by coating the-'tiled 
surface with an undiluted neutral liquid soap. Such 
soaps are low in acid or alkali content. The film of 
soap prevents construction dirt from adhering to the 
tile. When coftstructibn is completed, the soap film is 
washed off and the construction dirt comes*off with 
.the soap film. 

Wh,en this method was first practiced on a neglected 
, tile surface, an unexpected benefit was discovered. ' 
Not only was the surface protected during construc- 
tion, b&t the neutral soap, which hah soaked into the 
film of accumulated scum, cleaned the tile as if it were 
newly installed. 

. The maintenance department of the Los Angeles 
Unified School^ District discovered that this was an 
excellent way to periodically clean large gang showers 
and'drying rooms. The tile industry now recommends 
these sortie procedures. 

Cleaning Newly Installed Surfaces 

Tile is not a rtiagic material that will clean itself, but 

it is a relatively easy surface to clean. The tile and 

grout should be cleaned as one solid surface. The 

gfout does not require separate scrubbing. 
The animal fat soaps are compatible with portland 

cement grouts. These soaps, in contact with the port- 
land cement grOut,-form a slick stearate film covering 
. over the grout, leaving it easy to clean. Neutral soaps 
-are now recommended because very few animal fat 

soaps* arc available. Most soap manufacturers have 

turned to cletergents. Fels-Naphtha bar'soap, which is 

an animai fat soap, is best when grated and dissolved 

into a liquid Soap. It is the best soap for the treatment 

of newly installed surfaces of ceramic tile. 



,The oew tile surface should be washed with warm 
water and a neutral soap. Ityshould then be rinsed and 
polish-dried with towel rigs. This step should be 
repeated evQ#. two to three days for the first month. 
After the first month, the/tile only needs to be wiped 
with a damp cloth or spjonge for daily upkeep. 

Maintaining Ceramic Tile Surfaces 

Tile surfaces should be cleaned daily with a damp 
cloth or sponge. The entire surface then should be 
polish-dried with towel rags. Thorough Cldanings 
should be scheduled at weekly or monthly intervals. 
Regular household cleaning products, such as a neu- 
tral soap and scouring powder, should be used. 

Cleaning Neglected Tile Surfaces 

When a ceramic tile surface has been neglected over 
a period of time, it can be cleaned as follows: 

1 . With a soft cloth or brush, coat the entire surface 
generously and thoroughly with undijuted neu- 
tral soap. Allow coated surface to dry and stand 
for several hours (overnight for neglected surfaces). 

2. Mix a neutral soap with warm water al thesame 
strength as normally used. With this warm solu- 
tion, wet down/ tile surface. 

" 3. While thesurf?ce is wet, sprink4e a small amount 
of scouring powder over the tile and grout nts. 
TJjen scrub with a stiff brushy 
4. Use a sponge, squeegee, or cloth to wash down 
the tile surface arid to remove the soap film. Pol- 
ish the surface dry with a towel rag x>r similar 
cloth. 

Leaving Warnings with Owners 

Waxes and sealers are not necessary for tile and are 
not recommended. They 'make the cleaning process 
more difficult. • ' v 

Bottled liquid cleaners are not needed or recom- 
mended. Most of these contain harmful acids that 
may etch the rile glaze^and eat ilvto the grout. 
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UNIT D - JOB PROCESSES 

TOPIC 6 - CLEANING AND PROTECTING CERAMIC TILE AFTER INSTALLATION 

Study Guide 

Determine whether the sentence is true or false, and write true or false in the corresponding blank at the 
right> 

» ■ 

I. The^ap prentice should have some knowledge of how to clean ceramic tile after it is I. I! 

installed. . - • , 



2. Any kind of soap is suitable for cleaning ceramic tile. 

3. Tile cannot be protected when remodeling work is being done. 

4. Coating neglected tile surfaces with a neutral soap will loosen the dirt and make it 
^easier to~clean. 

5. Tile is a material^ that does not need to be cfeaned. 

6. Tile and the gr;ouujoiiJts are relatively easy to clean. 

7. Animal fat soaps are compatible with the portland cement grouts. 

8. Treating a new tile installation with animal fat soap or neutral soap is recom- 
mended. • ♦ 

9. After cleaning, the tile should be polished with dry -towel rags. 
•»!<£ t)aily upkeep need only be done with a damp cloth or sponge. 



2. 
3. 
' 4, 

5; 

6. 
7. 
8. 

9. 
10. 






Fig. B-6. An axlmple of ceramic mosaic installation at Racquetball World, Fountain Valley, Calif. 
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Fig. 8-8. Cement body tile on the«,floor a nd faience tile around 
the pillars. (Union Train Station in Los Angeles) 






Fig. D-5. Example of a decorative pattern for a bathroom 



\ 



126 

ERIC 



1 3 a 



1* 




Fig. D-20. Example c-f a tiled vertical surface 

\ ' 
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Fig. E-16. Vaulted arches (St. Anthony's Catholic Church, 
Sixth and Olive Streets, Long Beach, Calif.) 






Fig. E-17. One of 14 mosaic, illustrations (St. Anthony's Catholic Church, 
Sixth and Olive Streets. Long Beach. Calif.) 
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Fig. E-18. Residential pool with mosaic tile. 
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TOPIC 1 - TILE FLOORS 



I his topic is planned lo pio\idc answers to (he lolloping questions, 



• tthat methods are used in floating floor mortar? 

• How are quarry tile floors laid? 

• How is quarry rack used? 

• How are mosaic tile floors laid? 



Iklore tilcsetteis can begin to lay out a tile' door, 
they must eheck-lhe room thoroughly to be sure that 
the walls arc^straight and parallel and are at right 
angles to each ijther No matter how .accurately a 
house has been built or how competent the work, 
building majenals tend to shrink and tolerances tend 
to change- Few floors will be piecisely square, and lew 
walls will be precisely plumb I he tilesetter should 
make an accurate cheek ol such items as dooi le\els. 
(loot* diams. eleanouts. pitches, and toilet nngs to see 
that all fixtures aie set at the cot red levels, 

.Ihese precautions apply to the installation ol any 
tile floor, regardless ol the type ol tile used gla/ed 
sell-spaced tile, ceramic-mounted sheet, or quarry tile 
I he conscientious hlesetter will personally cheek the 
work site beloie initiating the tile layout 

IJjc tiammeNbai is probably the most accuratctool 
that can be used loi laying out hie lloois, I his com- 
pass is used loi electing pcipcmliailai hues and lor 
* bisecting angles. 

Moating Floor Mortar 

I hice mettyds ol floating floor moitar ha\e been 
developed in the trade 

Mortar ^Screed Method 

On large Horfrs spots ol mortal can be sut atintei- 
\als with a m\a le\el. transit, or taut chalk line. 
Stringers of moitar aie spiead whcic needed a,s guides 
lor the straightedge I he mortar is tamped In ml\ with 
a wood float A 3-mch (7.6-ccntimctie) section is. 



le\eled ofl. and the excess is eliminated on the sides. 
The depth of float can be determined by floating a 
small test secHon/ lay mg a tile or sheet ql tile, and 
beating it down with a block. Where mortar screeds 
are being used, extreme care must be taken no? to dig 
below or ride abo\e the screed. Alter all the mortar 
screeds are set. the mortar must be filled in between 
the screeds While the tilesetter is floating the surface 
with a straightedge.- he or she should tamp firmly to 
prevent hollow spots 

sFloat Strip Method 

In the sccoird method of floating floor mortar, floai 
stnps aie used ( Fig. EM). I his method is similar to the 
moitar screed method except that wood strips are 
placed xm top of the mortar screed to give a good solid 
tiding surface for the straightedge. I he tilesetter mu.st 
remember Jo allow for the thickness of the float strips. 
After the floor has been floated, the strips should be 
lemoved and the voids Idled with mqtfar. 

Prefloatcd Floor 'Method 

, A third method of prefloating arid installing ceramic 
tile is illustrated in Figs." F-2 through F-9. f 

* 

Faying Quarry Tile 

A quarry tile lloor may be laid by one ol several 
. methods. I he tilesetrttfshould always work from the 
longest straight wall, wlieh is called the "master" wall. * 

In one method the tilesetter places "lcj»s" consisting 
of single courses of tile 10 to \1 feet (,1 to 3.6 metiers.) 
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Fig. E-1. Use, of float strips in floating mortar 



Fig. E-4. Screeding the setting bed to proper plane 





Fig. E-5. Finished setting bjed. prior to bonding the tile 



Fig. E-2. Forming the setting bed 



*4 





' Fig. E«6. Bonding 4 by 4 by 1% in. (10.2 by 10.2 by 3.2 

Fig. E-3. Screeds and straightedge in place for screedintj * cm) ceramic paving units to setting bed 
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Fig. E-7. Ceramic paving units ponded in place 




Fig. E-8. Filling the joints with grout 




Fig. E-9. Completed ptfving,tile with grouting 

apart at right angles to the master wall and fills in the 
tiles between the legs. 

In another method the tilesetter sets the first row 
against a wall af a right angle to the master wall. 
Then, by using a straightedge held parallel to this but 



threi courses away, he or she fills in the intervening^ 
jpws with tiles. The tilesetter continues to woH three 
courses at a time. This method is_xeieried to a$ the 
"without legs" methods— - 

I'sing a Stor> Pole*""* 

A* story pole, when used correctlyVisjhe key to accu- 
rate arid easy installation T>{ tiles that require joints. & 
cut can be predetermined by^walking" the stor> pole 
around a wainscot or floor Owe can readily see how 
important it is to be able to make a story pole on the 
job. In sorne cases a slight enlargement on tfoe closing 
of a joint will eliminate much cutting of tiles and per- 
mit an eas> layout and installation. The joint-allows 
for any variation in the si/e of the-trtt?£7 I he required 
tools are the straightedge, dividers, tape rule, comtm 
nation square, and peneil The steps, which are illus- 
trated in Fig. E-IO, are as follows- 

Step /. Determine the si/e of the joint to be used. In 
the referenced figure a !/:-ineh-(l 3-centimetre) joint is 
used. Set the dividers to the si/c of the tile plus the 
width of the joint. In the refej^nced figure, 6 by 6 inch 
„(I5.2 by 15.2 centimetre) quarry tiles are used. 

Step 2. Start at point A Casing 6'/ : -inch or 16.5- 
centimetre setting), and mark on a straightedge the 
number of spaces desired. " 

Step J. Place the tile to be used at point B, and 
establish point C bv marking the opposite side of the 
tile. A '/i-meh ( 1.3-centimctre) joint should measure 
bevecn point C and the end of the straightedge. 4 



V 2 -1N (1 3-CM) JOINT 
_l_ 




"6^ IN 
(16 5 CM) 



STEP 1 



AC B 



STARTING POINTJEND OF STRAIGHTEDGE) 




STEP 3 



AC 



STEP 4 



STEP 5 ' 



Fig, E-10. Layout of a story polje with joints 
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Step 4. Sfert at point B, and stenf off / 2 -inch (1.3- 
centimetre) spans beyond the previously, made marks. 

Step J. Using a combination sduare, draw lines 
•through the divider piarks, and establish the joints on 
the straightedge. The story pole ihust have a grout 
joint-marked on one end. 

Using the "With Legs" Method / \ 

On a job wffere the floor is to foe laid "with legs" a 
strip of mortar wide enough fc/r one tile should be 



floated parallel to and against the. master- wall. The 
tilesetter should use the story pole to lay a row of tiles, 
keeping one cornet of each'^ile against thavjnark on 
tlje pole. This course must^/be ^fcsoIuteU^straight 
because the entire.floor will follow this layout (Fie. 

E-ii). ■ • • / ; y 8 - 

When the first row is completed) a full-length 
^ourse should be laid at right angles tout, again using 
' the story pole as a guide. A second leg is started about 
10 to 12 feet (3" to 3.6 metres) from the first leg. When 

STAY WITH RIDGES OR GO THROUGH DRAINS. 




MASTER WALL 
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Fig. E-11. Layout of quarry floor "with legs" 

9 ( ' 

* 

in 1 Us 



necessary, the tiles can be laid along the ridees or 
through drains. For large floors additional legs may 
be laid With thf sto'ry pole. / ' 

Throughout the work, each tile is .set with the same 
corner on the story^pole mark; even though the joints 
.between the tiles may -change with the varying size of 
the tiles. 

When all the legs haxe been setr±he e remainder of 
the tiles are filled in, using the straightedge afnd work- 
ing toward the' floor as laid out by the lags. 

Using the "Without Legs" Method 
— If-ttie-tif 



6. 
7. 



*witlu 



legs," the_ 



*1 
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tilesetter will nfced ? *in addition to the^traightedge 
story pole, two short layout sticks each" as long as 
three tiles plus three join/s (Fig. E-12). |Ji&.th sticks 
should be cut at the sam( time with on^ 
ensure a uniform "length. -* 

:The procedure for laying a floor "withJilt legs" is as 
fallows: 

Set a chalk, line or string parallel td the waJl at a 
point one tile width from the longest wall. This 
line must be kept taut and free ffomjthe floor. 

2. Set/ the end of the straightedge againsf the long- 
est' wall, and hold it perpendicul/r to the wall. A 
nail should be inserted at a point where the 
straightedge crosses the chal£ line. The nail 
serves as a guide for the straightedge. " 

3. Keep the straightedge perpendicular to the long- 
est wall (with the guide nail/on the chalk line), 
and lay one row of tile agaiist the straightedge. 



4. Use the two layout sticks to move the straight- 
edge back three rows, keeping the guide nail on 
the chalk line. 

5. Lay another rowMifrtile to the straightedge. Fill 
in by eye the two rows between this row and the 
first row laid. 

Straighten and beat in the tile where needed. 
Repeat the entire process, working away from 
the finished wall. 

HsmgTTQiiarry Rack 

The y tilesetter can use a quarry rack to lay quarry 
tile. This device' is used as follows: - • 

1. Begin at the longest wall, and set a chalk line 
parallel to the wall. The distance from the wall 
should be equal to the rack width plus one tile 

• ^ and joint. 

2. Set rack parallel to line~a^ proper point from 
1 adjacent wall. / 

3. Bj^ft all tiles toward the $ame corner of thp rack, 
and^point them towarcf/fhe same corner of (he 
room or building. j * 

4. Tap tiles- in place. [ 

5. Lift rack straight up, anchsout in a new position. 
Always check for correct joint ^p&cin£ between 
the rack edges.and fhe installed tiles. Make all 
joints even/'** 

6. Check the quarry rack to ensure that it is always 
' . square, > 
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STICKS CUT i/eNGTH OF THREE R^OWS PLUS JOINT 

K / ; • ' , 
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SMALL NAILS jr OR JOINTS 



KNEELING BOARDS^ ON MORTAR AGAINST STRAIGHTEDGE 



NAIL ON STRAIGHTEDGE 



I* 



U- 



TAUT STRING LINE ABOVE STRAIGHTEDGE 

V 



Fig: E-12. Layoii^'of quarry fl^or "withouUegs" 
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Laying (/ 6cramic Mosaic Tile* 

To lay a .ceramic mosaic tile floor, the tilesetter 
should use the following method: 

5 1. Begin at the intersection of the two longest right- 
angle walls, and dust a section with dry cement 
to cover the mortar lightly. The mortar should 
be just wet enough to~saturate the dry cement 
from below. If the mortar is too dry, it may have 
to be sprinkled with water. 

2. Lay a small section of tile, and beat it down with 
a flat block. This beating^should ensure a good 
bond and make the tile smooth and level. 

3. Place a kneeling board on this'section, and con- 
tinue layingjhe tile floor. When using a kneeling 
board, exercise caution, especially on floors with 
drains, to avoid causing an indentation on the 
floor. Do not use kneeling-tooards that are more 
than 12 inches (30.5 centimetres) wide. Ptace the 

-vboards so they run in the direction of the slope, 
rather than across it. Also, be sure no chips of 
-tile or other material that could cause an inden- 
\ation on the floor are under the board. Always 
avoid kneeling on standing on the' edge of the 
board, because doing so could leave marks on 
the floor. 

The tilesetter should keep tf^e same si^e joint 
between the ends of the sheets as between the tiles in 
the mounted sheet. When the floor is laidand the tiles 

m 



are beaten in correctly, the sheet should be darrfpeiied. 
to soften the paste holding the tiles to the paper; then, 
the paper should be pulled off slowly. A mixture-of 
t screen-graded sand and 4 cement "half and hair is, 
swept in. Tjhe installation is completed by beating and 
rubbing the tile floor. Each section should be cleaned 
as it is completed. (Fig. E-13). 

Using Latex or Thin-Set Mortar 

- When the thin-set method is to'bcuscd to bond 
ceramic mosaic tile directly to a cdhcrete slab, Suffi- ^ 
cient thin-set or latex-type portland cement bonding 
material must be provided. In accordance with ANSI 
Specification A 108.5, the thickness of the. bonding 

Q mortar should be at least %2 inch (0.2 centimetre) 
wijthout voids. The grooves left 1 by the teeth of the 
trowel must be filled in. ' ^ 

Both kinds of mortar should be mixed by hand or 
in a device that will not whip it full of air bubbles. 
When it is whipped full of air, the strength is drastic 
cally reducedl 

Experience has proved that the bond strength of 

"thin-set portland cement bonding mortar is greatly 
improved when it is covered and cured format least 72 
hours. * 

After the completed tilework is grouted,lt must be 
covered to aciieve a hard, dense, well-cured grout/ 
This is one of he most important steps in a successful 
installation. 




BEFORE FINAL CLEANING ' AFTER f iNAL CLEANING 

Fig. E-13. Cleaning the completed installation > 



r 



I ERIC 



150 



r 



■A ■ 



"1 



it' > 
* * 
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TOPIC 1 — TILE FLOORS \ , 

, , 'J' .Study .Guide \ 

determine the correct word for c|ch numbered blank in the sentence, and write it in the corresponding 
blanket the right. -*..-• "v \ 5 




l.Extreme caution must bfc taken not to dig below or ride above^he .mortar 


1 




• " 1-1 
2. In the morta^creed methods floating floor mortar, the depth of float can be 
determined by** floating a sm<jll , 2 section. 






3. Before a tile floor is laid, the roojn Should be checked to" see that the walls are 
straight and , 3 . ' . 






> 11 ' * 
4.* The filled-in rtiortar is tamped to, prevent 4 spots. . 


•4 *..*•■ 


1 


5. The longest. straight wall in a room. is referred to as ih& 5 wall. 






6. After the floor Js. floated, thje strips are 6 . ' ' 






v 7. To make a story pole, the tilesetter should mask a straightedge. along its entire 
length at^intervals of ane 7 plus one joint. 


7 




♦ % 

8. The story pole shoufd have a(n) _8_ joint marked on ,one end. 




m. 


9: When # thin-set portland cement mortar is used to bond ceramic mosaic tile directly 
to concrete, the v thickness of the nrnrtar should tfe 9 inch(es) 


9. ' * 




JO. After the completed tilework is grouted, it should be lfi . 


in 
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♦ UNIT E - SPECIALIZED JpBS 



TOPIC,? 



- STEAM ROOMS 

/This*topic is planned to provide answers to the following questions: 

* • What special tiling features are required in a steam room? 

• How' are control joints established? 

• How is drainage provided in a steam room? 



< 



The steam rooms in athletic clubs and gymnasiums 
have been used for many years as places for condition- 
ing the body. Steam generally is formed in the room 
ty spraying Water on a hot surface, such as rocks or 
metal cones that have been heated by a gas burner. 
Because of ths constant high temperature and high 
moisture content of the air, the surfaces of these 
rooms must be waterproof. A well-installed tile job on 
the surface of the walls, floor, arad ceiling of a steam 
room v will enhance its beauty as well as its water 
resistance. ' • 



Special Conditions* 

Steam has a high penetrating power. Therefore, the 
walls and jifloors of all steam rooms should be hot- 
mopped before the tilcwoxk is started. This treatment 
prevents moisture, from penetrating wooden struc- 
tures, such as wood studs and ceiling joists. To prevent 
puncturing of the hot-mopped surfaces, the installers 
shoukhuse wire pigtails to attach the reinforcing wire 
to the w^JI surface. The tilesetter should inspect the 
surface to see that these precautions have been taken. 

Control Joints 

Control (expansion) joints of an approved type 
must be used at intervals on the walls. The joints must 



extend through the mortar. The til^at the bottom of 
the walls must be set high to allow the floor tile to be 
installed under the wall; or, if a cove is used, the floor 
must b$ kept away from the cove base. The joint 
between the walj^and the floor should be similar to 
that shown in Fig. E-14. It should be filled with caulk- 
ing compound. The ceiling should be laid-on top^of 
the wall tile. This should allow for the .expansion or 
contraction of the ceiling tile. 

Drainage 

Steam rooms must have a pitched ceiling to prevent 
the condensed moisture from dripping. Benches should 
have a good slope ta drain the^water, and the noor 
should have a constant pitch throughout, reaching to* 
the drain. The outline of a steam room is shown in 
Fig. E-14. The pitched ceiling, benches, antf floor are 
indicated in the outline. ^ \ " 

To the Instructor 

Additional information on tiling steam rooms is 
contained in the handbook for Ceramic Tile Installa- 
tion. (See list of instructional materials at end of tfiis 
workbook.) v * ~< \ 
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UNIT E - SPECIALIZED JQBS 
TOPIC 2 - STEAM ROOMS 



Study Guide ' 

Determine the connect word for each numbeitd blank*in the sentence, and write it in the correspond 
blank at the right. 1 



h The floor of a steam room 



j^Jmld h 



have a(n) _J_ 2_ for drainage. 



2. Alh^wood studs, ceiling joints, and other wood in the walls and floors of a steam 
room should be _3^*- _4_ before tile is applied. , 

3. Because of the highmoisture content, the surfaces of the steam room should be 5 . 

4. To prevent the dripping of condensed moisture, steam rooms should have 6 
ceilings. 

5. To allow for possible expansion, the ceiling should be free floating atyl separate 
from the 7 8 . 



# 6. Control _9_ of an approved type must be u»ed on the walls. 
'-7, A special heat-resistant cement is used on, the walls behind the '10 II 



8. When the special conditions for steam rooms are met, 12 can be applied in the 
usual manner to the walls, the ceiling, and 'the floor. 1 . 



9. Joints between the floor and the wall should be thoroughly 13 . 

10. The tilcsetter must check to see that * 14 15 are provided through 
mopped wall surfaces for fastening the reinforcing- wire. " 



the hot- 



2. 

i 

3. 
4. 

5. 

6: 
J. 



10. 

II. 

12. 



13. 

14. 
15. 
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UNIT E -.SPECIALIZED JOBS 
TOPIC 3 - CEILINGS / 



This topic. is planned to provide answers to the following questions: 



How is a ceiling laid' out? 
How is ceiling mortar applied? 
How are ceiling tiles installed? 



w Because gravity works directly 'against the tilesetter 
during the installation of tife on d ceiling, the differ- 
ence between setting ceilings and other horizontal -sur- 
faces is significant." He^vy applications of mortar for 
ceiling installations should be avoided; however, the 
most important thing to remember in ceiling, work jst 
to control the ariiougt^^er^ the mortar. Gravity 
will draw this water dbwrwto the surface while, the 
tilesetter is working below. Thus, too much water will 
make the work difficult or impossible, but sufficient 
water must be used to cure the mortar andJhe cement 
and to provide an adequate bond between thetiteand 
the mortar. t * » 

Each application of mortar should be well ponded 
to the preceding one. Each coat of mortar should be 
scratched deeply in tvyo directions, and each addi- 
tional coat should be tfowelfed firmly into the preced- 
ing one. 

JLayout of Ceiling 

To complete the layout of^ceiling tile, the tilesetter 
should do the following: . , :v 

L Determine whether the ceiling is to be ft insfc|lled 
J before or after the walls are in place. Usually, the^ 
walls are installed first; however, the type of 'tile 
gojng on the walls iflflsL_b & considered Th e tile* 




should be laidv>ut so that the ceiling does np/) 
but^to a wall that has beveled, reeded, or other 
irregularly shaped ^tiles. * 

2. Square pr parallel one wall to the general area; 
and square the intersecting, adjacent, and retuf-n 

. walls in' order to line up the tile walls to. the 
ceiling. , * 

3. Do all layout, centering of walls, and determina- 
tion of the size of cuts prior to setting the tile. 
Tiles shoulcknot be moved after th^y have once 
been placed and set. The bond is easily broken ✓ 

* when^ tiles are moved after the initial set. 
4., Determine where control joints will be placed,* 
and provide for them in advance. These joints 
are filled with a suitable caulking compound ■ 
a£ter all other work is completed. Al\yays te&ve~!*** 
the space between walls and ceiling open\rra 
clear. This space is also filled with caulking 
compound. • , p - t •* 



. / ..: * . 

Installation v of Tile 

. Ceilings^ should be separate in, themselves 
should be as "free floating" as possibly. The rei 
ing wire or metal lath should not be tij/ned down 
around the perimeter of the ceiling,. Likewise, mortar 
and.tiles should^e kept free from resting on'br butt- 
ings against wafls. ^ . ' , 

Ceramic mosaic and other types of tiles may be 
applied to.ceilings (Fig. E-15)^ach type requires spe- 
cial techniques, but the basic methods of installation 
remain the same. The steps used in setting tile' on 
ceilings are as "follows: 

1. Establish the correct plane to which mortal is to 
be floated by (1) leaving spots of mortar to 
harden prior to floating; (2) leaving screeds of 
niortar to harden before floating; or (3) running 
a notched straightedge along the top row of wall 
tile. % > 

2. Apply the float coat in'either one or two coats. If 
i^is v to be applied in one'eoat, leavejhe mortar to 
harden several hours *or overnight before setting 
tile. If it is to be applied in two operations, apply 
one coat ta a true arid level plane, leaving room 
for a thin coat to follow. Let the first coat set 
pvernight. Apply the second coat, and placcthe 
tiles while the mortar is still in a plastic state 



3. Soak glazed utiles for at least 30 minutes before 
setting them when pure cement is«being used for 

'the bond coat. The tiles should be allowed to 
drain well before they are set in place. 

4. Use one of -the/ollowing two methods, <y a com- 
bination of the two/for the pure coat: (1) appfy 
the pure cement Vj 6 inch (0.2 centimetre) thick to 
the back of each tile before setting it in place; or 
(2) spread pure cement V 16 inch (0.2 centimetre) 
tfjick directly on the mortar with a trowel. Make 
sure not to spread the pure cement on more than 
four courses at any one time, and use a scratcher 

6 lightly to ensure a good bond. Tap each tile into 
the mortar, and lightly, beat in each tile with a 
beating block. If the cement is applied to the 
back of the tiles, notch the pure cement or circle 
butter. If the cement is applied to the mortar 
bed, scratch the pure coat with.,a sharp scratcher 
(scarifier). Either of these methods will allow for 
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the escape of trapped air and excess water, thus 
producing a better bond. 
^5. Use care in placing tile; the bond may be broken * 
if tiles are moved. . 
6. Clean up the tile after application, using water c 



sparingly. Leave the grouting to be done the fol- 
lowing day. 

. Two beautiful examples of mosaic tile^vork are 
shown in Kigs. E-16 and E-17. 




See color reproduction^ page 128. 
Fig. E-15. Vaulted ceiling made wi|h glazed* ceramic tile (Los Angeles City Hall) 




See color reproduction on page 129. 



Fig. E-16. Vaulted arches (St. Anthony's Catholic Church, 
Sixth and Olive Streets, Long Beach, Calif.) 



See color reproduction on page 129. 



Rig. E-17. One of 14 mosaic illustrations (St. Anthony's 
Catholic Church, Sixth and Olive Streets, 
Long Beach, Calif.) 
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UNIT E - SPECIALIZED JOBS 

TOPIC a - CEILINGS £ 

Study Guide I J ./ 

Determine the correct" word for each numbered blank-to the sentence, and write it in the corresponding <i 
blank at Uhe right. . - / * y 6 \, 



— 7- 



7. When it is applied to the back of tiles, pure' cement should be 7 . 

8. When mortar is floated to the desired plane in two coats, the 8 coat should stand 
overnight before the tile is applied. * 

9. Wire reinforcing. or metal lath should not be turned down around the 9 of the 
ceiling. t — — - 

IS. Ceilings that are not butted to or, resting on the'waljs are said to be 10 floating. 

■>. . . ,) • 



4. 
5. 
6. 
7. 



1. For ceiling installations, the applications of mortar should be ' 1 ' |. 

* 9 1 

2. Generally, tile is installed on the J_ before it is installed on the ceiling. 2. 

3. Controlling the amount of 3Jn the mortar is particularly important *in ceiling 3 
work. 

4. If pure cement is buttered on each tile, it should be 4 thick. 

5. Glared tile should be soaked for at least _5_ hour(s). 

6. The pure cement should not be s^re;ad on more than J_ courses at one time. 6. * 'tl \ * 



V 



9. 
10. 
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UNIT E - SPECIALIZED JOBS » , / 
* -TOPIC 4 - GLASS AND MARBLE MOSAICS 

> This topic -is planned to provide answers to 'the following questions: 

; : • Hew is the setting bed prepared for mosaic tilework^ 

• How are mosaic tiles set in place? 

• How are colored grouts prepared? 



Correctly installed mosaic tiles, whether of glass or 

marble, contribute much to the decor and beauty of a 
"-tiled area. (Fig. E- 18). Apprentice tilesetters should 

♦acquire ap adequate knowledge of setting mosaic tiles 

if they study this topic carefully. 

* ^ The, same procedure is followed in setting both glass, 
' .and marble mosaics; however, because theSe rposaics 
'are composed of many, stones in a sheet, tilesetters 

must use particular care in working with them. 

w Handling the Tile* * 

c m 

Glass and marble mosaics should be handled with 
the utmost care. Sheets should be moved with the 
paper side down. When a sheet is picked up, it should 
be grasped by opposite corners and lifted tfn^a level 
plane. The stones may drop out if the sheets are car- 
ried incorrectly. * . # 

Planning the Layout 

™ A mosaic floor, such as'the one shown in Fig. E-19, 
can' be laid out as folto\vs: . ' 

1. Use a dry place that is near enough to the jbb 
installation and large enough to loft the com- 

* plete -mosaic.^ (Beware of damp cement floors.) 

2. Starting with sheet No. 1, lay out the mosaic in 
, atcqrdance with the master plan, keeping each 

sheet as tight 'as possible. \ ' ■ ' 



3. When the last sheet is in place, measure the mo- 
saic for length and width to see that it fits the 
area td be "installed. 

v Preparing the Setting Bed - 

The setting bed can be prepared by (I) using float 
strips or tjprd screeds and floating in the usual 
manner; or (2) using a flat trQwel and a small straight- 
edge for a freehand float. The second method, which 
allows for certain desired variations, is specified by' 
,most architects. 

Buttering the Tile 

When tKe setting bed is ready to receive the mosaic, 
the center and parallel lines shoiild be scribed. Sup- 
porting scteeds or bridges may be necessary. 
' The buttering mortar for smalti and marble mosaics 
should be prepared and applied as follows; 

1. Prepare a dry mixture, using four parts fine 
screened sand, one" part cement, and one part 
hydrated lime. Mix to a soft mortar consistency 

2. Beginning with sheet No. 2 (^om the k m&steR 
layout, place it paper side down on a clean, dry 
mortarboard. Apply the fine mortar mix to the 
back of* the sheet around the stones with a gaug- 
ijig^trowel, using sidewise motion. Press down 
firmly. (Because of the Shape of the area°and the 



» ■ 



< See color reproduction on page 130. . 

FJp. E-18. Residential pool with mosaic tile 



Fig. E-19. Marble-mosaic floor (J. Paul Getty Museum, 
* Los Angeles) 
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design, certain jobs require startkig from the 
centerline and working both ways.) V ; * * 

3. Never lift the trowel straight up, because some of 
the stones may lift also. 

4, Trowel to a uniform thickness. The thickest 
stone should be used as the^gauge; The stones 
should be locked in^place.V. * 

The buttering Cement for molded and pressed glass 
mosaics should be prepared with one part fine' screened 
sand and two parts portland cement, Lime should not . 
be used. * s 

Setting the Tile 

The sheets of smalti mosaic tile should be installed 
as follows: 

1. Apply a thin coat of pure cement to the settinfe 
< , bed - , 

2. * Lift the sheetjo that the design is right side up, 

and wipe away excess mortar from alt edges. 

3. Place the sheet in position on the installation, 
with the stone side toward the setting bed. 

4. Tap the. sheet lightly to the surface coated with 
pure cement. (Use a small, beaming block.) Wipe 
off the mortarboard, and continue with the rest 

•of the sheets in the same manner. r 

5. Begin to wet the pape~r with a brush or a 
- sprayer after ten or more sheets have been laid. 

6; Beat the shqet once again with a block and 
hammer. Continue until all sheets have been 
laid and dampened. 
7, When the paper /is thoroughly soaffeti, peel k' 



ia^i 



. away carefully, keeping th6 hands.as close as 
possible torUie4iks so that' no tiles will be lifted 
out, 

t 8. Scrub the surface with a stiff brush, knd sponge 
it to remove excess paste of glue. Use fine mor- 
tar to fill uhgrouted joints. 
9. Sponge once again, and replace any lost stone$. 
10. Wait three days, and clean. with one part muri- 
atic acid in nine to ten parts of water. Protect 
1 metal or other "materials prior to acid cleaning. 
A soft brush should be used to clean glass mosaic 
other than smaly mosaic. After the mosaic is set, it 
shoqld be scrubbed^with an abrasive nylon pad and 
giVen a light acid cleaning. (The formula used for light 
acid cleaning is 20 parts of water to one part of 
muriatic acid.) - 

Applying Colored Grout 

A colored grout is obtained by (I) mixing the dry 
color with water and applyiftg the mixture on a thor- 
oughly plean, dry mosaic (wiping down with a clean 
cloth); or (2) mixing the dry color with the fine mortar 
and applying the mixture to the sheets (grouting with 
the same mortar and sponging off and.cleariing with a 
lighfacid). * * 

* Using the Box Screed, Method 

• The box screed method \s Used when necessary to 
ensure u^jform thickness for m the mosaics. 5h6rt * 
wooden strips should be used on two sides of the 
sheets. A fine mortaj; should bedspread on the back of 
the sheets and rodded off lightly (Fig. E-20), 



WOOD STRIP 



, SMALTI MOSAIC 




Fifl. E;20. Box screed* method of laying mosaic tile 
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UNIT E - SPECIALIZED JOBS - . .. ■ N 

TOPIC 4 — GLASS AND MARBLE MOSAICS ' 

* ' * v • * 

Study Guide " \ 

Determine the correct word for each numbered blank in the senten&\ and write it in the corresponding 
.blank 4 at the right. % 

i 



1. A colored'^grout "mixed with _J_%iay be applied 6n cfean, dry mosaic. 

2. A dry' mixture for buttering sm'alti mosaics is prepared ,in the proportion of _2_ 
, part(s) fine screened # sand, _3_ part($) cement, and one part lime. 



4 corners afld l 

plane. ' . ; , " > - * «. f 



lown. 



4. Mosaic" sheets should always' fce^andred with the J5_ side w, ci6 , 

5. Mosaic sheets 'should be laid ^^Iri a(nj 6.^place. 

6. The mosaic sheet is plac.ed in position in accordance* with, the 8 * 



7. When the last sheeMs. lofted, .the 'mosaic, 




d for 19 and 10 



, "8. The formula' for light acid cleaning is 1 h part(s) water to 12 part(s) muriatic 
acid. . • * » ' , .• * 

9. The tilesetter should wait J 3 days before cleaning a snialti mosaic installation. 

10. ' The mix.used in buttering molded and pressed glass mosaics consists of 14 part(s) 

fine screened sand .and 15 part(s) portland cement. 



1. . 

2. . 
3. 



3. EaciTroosaic sheet is handled byvgrasping it on 4 corners aiid lifting it on a level -4. 
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UNIT E - SPECIALIZED JOBS 
TOPIC 5 — CERAMIC VENEER 



' *This' tc^pic is planned to provide .answeft to the following* questions:. 
• Where is ceramic veneer tile used. 

it? > 

f 



• How is ceramic veneer tile laid out? 

• How is ceramic veneer life installed? 



Ceramic veneer tiles are used to relieve the monot- 
ony of unbroken wall surfaces. The color, form, and 
, texture of veneer tiles offer infinite architectural possi- 
i bilities in stofe fronts and corridors. A proficient tile- 
Wtter can contribute to the fine appearance" of this 
rjme of architectural design. 

Layout of Ceramic Veneer 

Layout is extremely important in working with 
ceramic veneer because of the need to allow for cer- 
tain fixed points in the working area; such as door 
heights, openings, and window sills. Ceramic veneer 
, can be machine-cut with a portable saw or hand-cut- 
' with a pitching tool. Ceramic veneer should be laid 
. out as follows: / &* 

1. Study the shop or architect's plans. 

2. Lay a series of tileS in a straight line on a flat 
. ^^surface.o • ^ 

- TTDetermine the joint size in accordance with the 
layout. If more than one>size of tiles is available, 
lay the smaUer ones against the larger. to deter- 
mine the joint size of the larger files'(Fig. E-21). 




« s Fig. E-21.. Joint.size in layout 

• * • * 

4. Mark the joint size oi> a long stripof wood. This 
strip of wood then, can be used as a story pole- 
Installation of Ceramic Venter • 

The tiles should be soaked in clean water. Before 
,the mortar ^urface is floated, the thickness of the set- 
ting bed itf determined 'by allowing for the thickest 



tiles plus !4 inch (0.6 centimetre) for the buttering 
mud. The tilesetter should then proceed as follows: 

L Use the story pole as a guide to scribe horizontal 
and vertical lines on the setting bed. This proce- 
dure(will keep the. work parallel and accurate. 
2. To compensate for the lack of uniform thick- 
*' ness, place the tile face down on a butter board 
that has guide strips Va inch (0.6 centimetre) 
higher thaji the thickest tile. Apply a coat of neat 
cement with a trowel or brush to the back of the 
tile (Fig. E-22). . . 

■ S 



SCREED 




GUIDE STRIPS 



Fig. E-22. Butter board used to .install veneer 

3. Over the neat cement apply the buttering mortar 
* thick enough to come up to the top of the guide 

strips at a uniform ' height. Screed the morta r to 

the strips. 

Set the tiles on the setting bed, and tap therp to a 
tlrue surface with a rubber mallet. Check the 
alignment with a straightedge. . 1 v — ~ 



Another method that \can be used to install veneer 
tiles is to adjust the tpp edge of the tiles to a true line 
by inserting wood wedges rn the horizontal joint 
between the top of a row and the-bbttom ofjlhe row 
above. The wedges can be made by splitting them 
from a 2-inch (5-centimetre) wood block cut from the- 
end of a board (Fig. E-23). ^ 



TRUE LINE- 



WEDGE- 



Fig. E*23. Wood wedges used to install veneer 
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UNIT E - SPECIALIZED .JOBS 

TOPIC^S^r CERAMIC VENEER 




Study Guide * 

Determine the correct word for each numbered blank in the sentence, and write it in the corresponding 
blank at the right. 8 \ \ 



I. Because of the need to allow for certaintfixed points on the walls, J_ is extremely 
important insetting ceramic veneer. \ ' l 



1. 



2. Veneer may be cut with a portable electric saw or a(^ 2_ 3 . 2. 

3. ATter ceramic veneer tiles ace set, the surface should be checked with a(n) _4_. 4. t 

4. The veneer tiles are laid put on a(n) _5_ surface' ' 5. 

5. When the setting bed is completed, the story pole is used to 6 horizontal or 6. 
vertical lines." . 4 

6. A coat of 7 8 is applied to the back of the tile. 1 7. 

7r^Wfien a butter bpard is used; the guide strips^should be J9_ inch(es) higher than the 9. 

thickest _Kl . J ' / ' 10 - 

8. One method of installing cerainic veneer calls'for inserting 1 1 12 in.the horU 1 1. 

I zontal joints between tiles. / , , 12. 

9« Wood .wedges can* be made by splitting them from a 13 -inch wood block. ^ ■ 13. 

10. Tiles can be tapped with a(n) 14 15 . • < j4 

: \ * ' ' . 15. 



9- 
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UNIT E - SPECIALIZED JOBS 
TOPIC 6 — MARBLE TILE ' 



'This topic is planned to provide answers tq the following questions: 

• What precautions arc required when marble tile is being set? 

• What bonding materials are used tfith marble tile? 

• How is marble tile installed? ' , 



The increased use of 'tile-sized units <fr marble 
ma.kes it mandatory for apprentice tilesctters to learn 
the correal methods of bonding* marble. Today's tile- 
setters will have to work with both the polished and 
split-face^ marble tiles. , ' ^ 

• Marble tiles are diffic&t to bond, and special pre- 
cautions must be taken w^en they are being ij^talled. 
<folkfted marble has a coating of dust. Unless steps 
are taken to pompensate for the dust; most bonding 
materials will faif. 

JBonding Techniques * x 

Laboratory tests have been conducted to determine 
the best methods of achieving a successful bond. The 
preferred method' is a* follows: 

1. Mix the marble dust and pure coat together with 
a trowel. Do not use a brush to apply the pure 
coat, .because this will cause 'a loss of -bond. 

2; Use tfte Jrowel to press the pure coat- onto the 
back of the tile. This method is illustrated in Fig. 

* ' E-24. ■ 




Fig. E-24. Using the tr<$wj*L|o mix the marble dust 
' and pure coat ^ m * „ 



This marble dust cafa be washed off before the pure 
coat is trd\veled onto tfje bactfoftthe tile. Jhe tilesetter 
should never attempt- to apply dust-covered' marble 
tile directly against the bonding coat that has been 
troweled onto the surface to be tiledTThis procedure 
would res'ult in an inadequate bond. 

A 100 percent coverage of pure coat and mortar is 
required betweert the marble tile and* the surface to be 
covered. The grooves left by the trowel teeth must be 
filled in. If the grooves are left o}>en, thecontact area 
can be as low as 30 to '50 percent, ^nd the bond 
strength will be inadequate. Moisture accumulates in 
the voids and causes leachitjg and other problems. 

If the su^face to be cov^d is concrete, it must be 
heavily sandblasted or bushhaTTmwj^^On jobs where . 
the marble tiles are being set in place, expansion or 
control joints must be provided every 16 tQ 20 feet (5 
' to 6 metres)* in each direction. 

Bonding Materials 

The results ^bf laboratory tests have indicatedahat 
the bond of marblejtile can" be improved by the use of 
certain _ materials. The highest bond strength was 
achieved with la^ex portland cement, mortar. The nextSf 
* Jiighest bond strength was achieved with thin-s^t port- 
land cement mortar. Pure portlarfd cement useh on a 
conventional mortar bed also resulted in a high bond 
strength. 

Test results. showed that organic adhesives should 
not be used* to install tile on exterior surfaces. Before^ 
using any setting mortar, the tilesetter should chefck 
the list of materials., tested by the Ceramic Tile 
Institute/ ^ 



Special Safety Precaution 

* Marble tiles are heavy, and care must be taken in 
handling them'. Adequate ^support and scaffolding 
•roust be provided to hold these heavy materials. 
Serious injury and extensive proper ty damage can be 
caused by incorrect handling^&f marble tiles. 



UNIT E - SPECIALIZED JOBS . - ' 

/ ■ • . ' v 1 

TOPIC 6 — MARBLE TJLE • . ^ 

£ r • Study Guide " 

Determine the correct Word for each pumbered blank in the sentence; and write it in the corresponding^ 
1 blank at -the right. 

l\ The dust on the back of- polished marble tile is detrimental to a good t J . I. - 



v 2. The marble dust and J_ should be mixed together with a(n) _4_. 2. -! 

■ 4 • * . „ • 3. . 

' ' * . 4 • • ' \ 4. . 

< 3. The highest bond strength is achieved with j6_ cement mortar. 5. c 
* 4. Organic 'adhesives should never be used to install marble tile on _7_ 8 . 

\ 

5. The grooves left by the 9 10 'must be filled in.« • » 9. 

10. 




UftH^f-^^EC JOBS 

TOPIC^T- DRAINBOARDS AND PUUMANS 

' • . • ' . * 

This topic is planned to provide answers to the- following questions: 

• .How are tiled drainb'oards installed? \ 



• How are tiled pullmans installed?- 

• What is a V-cap, and how is it used? 



-Tiled drainboards and pullmans are two of the most 
often requested items in the iilesetting trade. Every 
tilesetter*must know the bastcs,of faying out a drain- 
board or pullman top. A tilesetter who can produce a 
gtfod layout is always in demand. 

Jh6 focal point *of the drainboard and pullman is 
the sink or basin; therefore, the tile or tile cuts must 
balance on either side of 'it, and the walls and decks 
must be straight and flat. 

Drainboards 

The tilesetter must be able to install every type of 
drainboard. 

The straight run drainboard can -be laid out with 
either a straight deck or a diagonal deck (Fig. E-25). 



START FROM CENTER OF SINK. 




START WITH FULL TILE AT CAP. 



• Fip, E-25, Layout of straight drainboard 

Oh a'stiiight deck the layout should start with a full 
tile at the \p. \( the cuts are small at the sides of the 
sink, the layout should be moved a half tile. 

On h diagonpkdeck the tilesetter should start with 
full diagonals at the cap and at the sink. The cut tiles 
should be placed at the back and Sides. 

An L-shaped drainboard with a straight deck and 
back is illustrated in Fig. E-26. The tijes at the s&es of 




Fig. E.26. Layout of L-shaped drainboard. " ,M 



the^sin^-ra^ be made equal in. size by starting from 
the* centerline'blHh^ sink. If the curat A is small, the 
layout shoalsUifc movetf^half tile. The size of cuts at 
C and D is-fletermined by the te^out at L. If the cap is 
to be aligned, it also is controlledJ)y the layout at L. If 
the^L-shaped drainboard is to hive a diagonal deck, 
, the tilesetter has three basicchoices (Fig. E-27). They 
are the folldwing: 9 

1. Start at A on each side of the sink with full 
diagonals next to the cap and sink, and cut in the 

« decks. * . 0 

2. Start at corner B, end work toward sink and 
return. The diagonal cuts at each side oPthe sink 
should be equal. 

3. Start at back corner C with full diagonals, and 
work toward return and sink. With this layout 
the tilesetter can avojd,cy^ting to the two long 

^ walls. The^iagonal* cuts at each side of the sink 
should be equal. 

The Jayout for a U-shaped drainboard is basically 
the same as that for an L-shaped unit. The tile layout 
should start at the sink as in fig. E-28. 

The tilesetter generally begins with" a full tile at the 
cap and lays the tiles' toward the back. To avoid a' 
small cut at^the back, {he tijesetter can center the 
entire layout. Small cuts should be avoided whenever 
possible. Balance is the key to a successful layout. 

On a straight joint deck, cuts can -be made equal at 
each side gf the sink by starting fr.om the center line of * 
the sink. Jf the cut at A is sm&ll, the layout should be 
moved a half tile. The size of the cuts at B and C is 
controlled by the layout at A, 




M&r — ^ — ' — \f^m 





Fig. E-27. Layout of! L-shaped '.drainboard 
with diagonal decks , * 




. Fig. E-28. Layout of U-shaped drainboard 

The layout for h diagonal -deck on a U-shaped 
drainboard is the same as. that on an L -shaped unit 
(Fig. E-27). 

Supporting the V-Cap with Metal Strip 

TheCeramic-^Tile Institute has developed and tested 
the, punched metal strip as a support for the V-cap 
(Fig. E-29). 

The strjp-^as two rails that extend away from the 
front of the cabinet. The rails can be used to float the 
mortar for the V-cap apron. The strip has holes 
punched through it so that the mortar for the V-cap 
can be keyed into the counter mortar. 

Before the metal strip is installed, the front of the 
cabinet should 'be covered with protective paper. The 
paper shbuld ; be flush to the wood top. When the 
\vaterproof paper is placed over the counter** it should 
be brought down over the protective paper to the full 
depth that the apron of the V-cap is to cover. This acts 
as*a cushion, for the V-cap apron. 




pure coat -J 

* MORTAR 

METAL LATH — ' 
WATERPROOF PAPER 



Fty..Ef»29. Placement of punched metal strip 
* in a V-cap installation 



. The metal strip should not be cut at the corners. 
Joints should be. at least 12 inches (30.5* centimetres) 
from the corners. Full pieces should be used across 
openings for stoves and sinks, and joints should be 
kept/12 inches (JO. 5 centimetres) from the openings. 

Providing Support for the Tile 

A quality tile job is not possible if the foundation is 
not sound. The foundation and floor joists must pro- 
vide, firm support (Fig. E-30). Any settling of the 
foundation will cause cracks in thetilework. - 

Thecabinets should be fastened firmly to the floor. 
Adequate blocking is required- undecHie subfloor at 
the cabinet partitions (Fig. E-31). This blocking will 
help prevent cracking that is caused by settling or 
other stresses. . . t . 

The cabinet installers should check the levelness of 
the floor. They may have to scribe the cabinet to make 
it level for the tilesetters. This is especially important 
when the tile specifications require -a dead level sink- 
top. If a sloping sinktop is specified, considerable dis- 
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SETTLING DUE TO 
COMPRESSION 



CORRECT INCORRECT 
Fig. E-3o\correct and incorrect foundations 



CABINET 



BLOCKING 



-A 



* • * ' . * * A 



Fig. E-31. Correct blocking of subfloor to support cabinet 



tortion will be necessary to condensate for a cabinet 
that is oOt of level in ti^length. 

The front top rail of thecabinet should be one con- 
tinuous piece to give, adequate support for the tile 
(Fig. E-32). . . * 

When the carpenters construct the wall that will be 
in back of the cabinet, they should install a l piece of 
%-inch (1.9-centimetre) plywood to act as Stacking 
for prppeTnaiUng .support (Fig. E-33). 

J&tfls and cabinet sides should be in front of the 
rough top^to permit easier adjustment of the tile mold 
when it is used (Fig. E-34). 

The back of the sink opening should have a positive* 
support, such as a 1 by 4 inch (2.5 by 10.2 centimetre) 
clOTt, correctly nailed against the plaster wall. When a 
tile cove is to be used at the splash, additional support 
is needed. A piece of 2 by 4 inch (5. 1 by 10.2 centime- 
tre) board should be nailed bver the 1 by 4 inch (2.5 by 
10.2 centimetre) cleat (Fig. E-35). 

When a heavy load of water' and dishes is in the 
sink, considerable flexing will occur if the sink is not 
correctly supported. In addition, if the sinKSs heated 
to\f40°. F"(60° C), it will expand 0.007 inch (0.01 



TOP RAIL CONTINUOUS 



Fig. E-32. Supporting tile with continuous top raif 



BACKING OR GROUND 



PLASTER- 



V 



centimetre) in width ami 0.008 inch' (0.02 centimetre) 
in length. 

Because sinks are made in various widths, the 
-cabinet should^e approximately 4 inches (10 centime- 
tres) wider than the sink from.fronrto back of the 
flange when tile cove is specified an&2 inches (5 cen- 
timetres) wider when a 90-degree Corner is to be used 

% (Fig. E-36K, 

The cabinet top should be made of { by 6 inch (2.5 
by 15.2 c^rltimetffc) sheatKjng boards spaced «/ 4 inch 
(0.6 centimetre) apart (Fig. 1 E-37). When this spacing 
is provided, the boards will not warp and crack the 
tile. • 

Plywood should not be used under tile, because the 
plywood will become wafped and will crack the tile 
(Fig. E-38). Where plywood must be used, random 
cuts with a portable v hand saw should be made 

-through the plywood (Fie. E-39/. These cuts will per- 
mit both sides of the plywood to remain relatively 
equal jn moisture content. • 




ROUGH TOP 



TOP RA*L OF CABINET 



TILE MOLD 




Fig^JS*34. Correct placeme^Toj top rail 





Fig. E-33. Placement of backing for support. 



Fig. £-35. Installation of support for sink 
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- SINK PLUS 4 IN. (10 2 CM) WITH COVE 

?SIN^ EtUS 2 IN. (5.1 CM) WHEN COUNTER 1 - 

AND SPLASH BUTT SQUARE 
♦ 

Ffg. E-36. Installation* of sink 



j Y«-IN (0 6-CM) SPACES 



mm 



V 



Fig. E-37. Spacing of sheathing Boards 

Applying Felt Lath 

The cabinet de^k should be checked for correct 
nailing and spacing. Then the tilesetter should lay 15- 
pound (7-kilogram) felt over the rough top, folding it 
tightly ipto< the corners (Fig. E-40). If the felt is 
rounded in the corners; it will* break when the lath is' 
installed (Fig. E-41). 

The felt should be tapped into the sink cabinet cav- 
ity'so that the mortar will not contact the wood (Fig. 
E-42). This will permit the sink flanges to be embedded 
into the mortar equally around the perimeter of the 
sink. The mdrtar will cuje correctly because the mois- 
ture^ will not be withdrawn. The 'board's will not 
expand and contract abnormally. In, the event water 
does get into the installation, dry rot will be prevented. * 

The deck lath should be held away from the wall 1 
inch "(2.5 centimetres) for a 90-degree corner and 3 
inches (7.6 centimetres) wh$n tile cove is used, ^\ny 
cracks will occur at a joint and can be pointec^ up 
easily. If the lath is continuous, any motion in th» sink 
cabinet may cause the backsplash to pull away from 
the wall or cause the lower splash tiles or cove to 
crack. ; * 

Using a Pencil Rod 

To prevent cracks in the tile aft the front corners o/ 
the sink or other opening, the tilesetter should place a 
piece of pencil rod in the center of the mortar (Fig. 
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Fig. E-38. Installation showing warped plywood 




_ -6 IN »J 

(15,2 CM) . \ \/, 

*"Fig. E-38. Sawcuts made in plyvtfbod to prevent warping 

E-43). Some cabinetmakers/in order to save expenses, 
will lay materials crosswise to cover the' top. This 
makes the use of a pencil rod even more imperative. 

Installing a V-Cap * » 

Before the V-cap is installed, the front of the , 
cabinet should be protected with waterproof paper. * 
When waterproof paper is being ap'plied to the coun- 
ter top, the paper should be brought down to the full 
depth of the apro/i that tke V-cap is to cover (Fig. 
E-44). The metal lath or wife also is brought down to 
.the depth of the apron. 

The V-cap should be held at least !/s inch (0.3 cen- 
timetre) from the cabinet. 

A light, even layer of pure coat should be applied to 
the V-cap to cause it to adhere to the mortar bpd. The 
V-cap is fully backed with mortar. 

The bottom edge of the V-cap" should be set 34^4 
inches (88 centimetres) above thdfinislr floor material 
to allow for the dishwasher. V 

The apron on the V-cap shoula^be large enough to 
cover the edge of the rough deck topand extend up to 
form at least a %-inch-thick (1.9-centimetres-thick) 
bed of mortar. The mortar bed should never exceed 1 
inch (2.5 centimetres) in thickness. 
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15-LB. (7-KG) FELT- 



v- 1 



Fig. E-40. Correct placement of felt 



15-LB. (7-KG) FELT; 



Fig, E-41. Incorrect placement of felt * 




PENCIL ROD 



Fig. E-43. Placement ofstee! pencil rod to prevent cracking 



>5i 



MORTAR BED 





Fig. E-42.- Installation showing felt lapped into sink cavity' 

Reinforcing Large Areas K 

y The use pf. built-in uqits has resulted in. large aneaS 
of tile on kitchen cabinets. These areas often measure 
'3 feet 6 inches (1.1 metres) in width by 7 to 8 feer(2. 1 
to 2.4 metres) in length. " — 

In addition to the metaUath or wire mesh Jut is 
used in drainboard construction' pieces>pf pencil rod 
should be bent into S shapes and plapedin the center 
of the mortar bed (Fig. E-45). This will prevent the 
* cracking ttat often occurs 'in^laYge installations that 
. are. not reirfrorced. \ * ' 

K Setting a Stamless-Steel Sink 

Before a stainless-stebl sink is set in place, the rough 
tile opening upon which the flange iS-damped must be 



Fig. E-44. Installation of V-cap 
« 

straight and level. If the opening is. not level, the sink 
.will not form a true fit when it is embedded in the 
mastic and clamped (Fig. E-46). * : ' 

Reinforcing the Corners 

, When a "butterfly" sink corners used, a galvanized 
>1 Np. 16 wire or 8d nail reinforcement should be placed 
in the mortar to prevent cracking (Fig. E-47). 

Preventing Seepage 

*To prevent moisture from seeping jnto the sink* 
flange, the tilesetter should apply caulking as shown " 
in Fig. Eh48. The sink flange must be thoroughly dry , 
' before the caulking compound is applied, or it.will not 
adhere. 

Setting the Backsplajh 

The backsplash should be floats straight and 
, pluriib. It should be floated independently of the deck 
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CAULKING 



MORTAR BED 

VvlN. (0.6-CM) 
STEEL PENCIL ROD 



Fig. E-45. Placement of steel, pencil rod in the mortar bed 




Fig. E-46. Installation of stainless-steel sink 




Fig/*E-47. Wire reinforcement at corner tile 

to prevent binding of the deck to the splash. The tile 
should be laid from the center ofthe drainboard to the 
outside. The layout should* be planned so 'that any 
small cuts can be made in the least conspicuous places 
(Fig. E-49). # 

Waterproofing the Tile^Mold 

Vinyl plastic film ot waterproof paper should be 
lapped aver the tile -mold to prevent moisture from 
being withdrawn /rom the mortaj into the wood (Fig. 
E-50). The moisture would discolor the wood and 
cause it to swell and break away from the cap. 

Using a Surface BuHnose 

A surface bullnose type 6f installation (Fig. E-51) 
may prevent the damage that is sometimes caused by 
vibration from dishwashers or waste disposals. 




Fig. E-48. Placement .of taulking 




WALL 
MORTAR 



STRAIGHT LINE 



OF MORTAR HERE 
FO££OVE CORNER 



STRAIGHT LINE 
OF MORTAR HERE 
FOR90O CORNER 



Fig. E-49. Installation Of backsplash 




WAX PAPER / 
OR VINYL FILM 



Fig. E-50. Installation showing-tile mold protected from 
moisture w 



Setting a .Window Return 

To prevent the cracking of \\\c at a window return, 
the tilesetter should complete the installation as 
shown in Fig. E-52. 

Mixing the Mortar' 

The*mcftar fona t>acksplash should consist of one 
part pontland cement, six parts washed plaster sand, 
and one |?art hyd/ated lime. Deck ^mortar should be 
made up of one part partland cement and five parts 
washed plaster sand. If the mortar is too rich in 4 
jcement, shrinkage will be excessive and the tile wilt 
crack. ~ • . 
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V SINK 



Fig. E-51. Surface* bullnose installation 



FULL 
38ULLN0SE 

15-LB (7-KG) FELT 



FILL THIS 
CORRECTLY 
AND CORE 




Fig. E*52. installation showing a window return 



Curing the Grout 

Portland cement grouts sr/ould be (jured by cover-, 
ing the tilework with clean waterproof paper for 24 
hours. This also protects the finished work from dam- 
age by other trades. 



Installing a 9(M}egree Corner 

A 90-degree corner should be installed as show'n in 
Fig. E-53. The tilesetjter should start at the center of 
the sink and make equal cuts at each side of the sink. 
The bisected angle at D must be a true 45-degree angle. 
The rrritered tile at C should be on a line with the 
bisected angle. Miter B must equal miter C. The align- 
ment for the adjoining splash is established at this 
time. Miters must be smooth and equal in length, 

Pullman Cabinets 

The installation of a tile deck with a square or rec- 
tangular basin was illustrated in Fig. E-25. In the 
installation of a tile deck with a round or elliptical 
basin, the major problem is the cutting of the tiles* 
around the basin in a smooth and circular pattern. 
The problem is compounded if ceramic mosaic or 
glass is used. 

Two methods have been developed for cutting tile 
for a round basin, Tt^y are the following: 

1 . Set a compass for the size of trim to be used, and 
let it ride on the edge of the basin w^hile scribing 

# a line on the tile or mud., The line is scribed back 
frorn the edge of the basin. The tile is cut to this 
line (Fig. E-54). 

2. Cut a template out of cardboard (or similar 
material), using the basin as a guide. Th^tem- 
plate should be the size of the basin less the size 

the trim to be used around the basin. This 
template is placed over the basin, and a line is . 
drawn on the tile or mud. There shoirld-be at 
least a. !4-inch (0.3 centimetre) reveal 'between 
the trim and .the edge of the basin. If the tile deck 
is to be flush with the basin, the tile cuts must be ' 
honed smooth. A V 16 -inch (0.2-centimetre) joint 
between the tile and the basin is desirable. 




1. CENTER QF'SINK AT POINT "A" 

2 BISECT ANGLE AT "D" (SHOULD BE 45° REGARD- 
LESS OF INTERSECTION AT REAR WALLS)' 

3 MITER TILE AT "C " 

4 MITER -'B"MUST EQUAL MITER AT "C " B J EQUAL 
TO C\ AND SO FORTH. 



Fig. E-53. Layout of a 90-degree corner 
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Fig. E-54. Installation of tile deck with round basin 
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UNIT E - SPECIALIZED JOBS 
TOPIC 7 - DRAINBOARDS AND PULLMANS 

Study Guide v 

Determine the correct word for each numbered blank in the sentence; and write it in the corresponding 
blank at the right. - 1 6 

* 

1. On a straight drainboard, the layout should start with a(n) J_ _2_ at- the cap. 1. ' 

2. 

2. Three types of drainboards are the 3,4, and 5 . 3 

~~ * 4. _ _ 

5. • 

3. The bottom of the V-ca|f should be set _6_ inch(es) above the finish floor material. 6. *' 

4. The punched metal strip has two _7_*that extend away from the front of the _8_. 7. 

5. The V-ca'p must be backed with_9_. ' 9 

6. A common practice is to start, at the front of the 10 and lay toward .the back. 10. 

7. Metal strip should not be cut near'a(n) Jl or a(n) 12 " || ' 

12. 

8. A sink installation,can be strengthened by the use of a(n) J3_ J£ embedded in the , 13. 



mortar 



14. 



9. The wood material that is not recommended for the rough top of a drainboard deck * 15 
v is 15 . I ' 

« 

10. Before the V-cap is installed, th? front of the Cabinet should be J6_. 16. 

11. The mortar bed for a drainboard should not exceed J7_ inch(es) in thickness. 17. 

12. The baclcsplash should be J8_ independently of the deck: • ' 18 

11 The mortar for a backsplash should consist of J9_ part($) portkind cement, 20 19 

part(s) sand, and _2P part(s) hydratcd lime. . 20. 

■ . 21.' 

14. Deck mortar should^bc made up of J2^ part(s) common cement and 23 part(s) 22 
' . sand. o0 * 

15. The two methods of cutting in an oval/or round basin arc callqd 24 and 25 . - 2^. 
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UNIT E -5 SPECIALIZED JOBS < . 

TOPIC 8 - FLAT ARCHES ' 

This topic is planhed to provide answers to the following questions: 

• What tools are needed in laying out an arch? 

• What terms are used in describing an arch? 

The natural beauty 'and distinctive appearance of 
tiled arches add drama and warmth to any interior. A 
correctly tiled arch is a tribute to the skill of rffe tile- 
setter. Scientifically, an arch is a means of spartning 
an opening by transforming downward pressure into 
horizontal or diagonal thrust. However, because the 



work installed by the tilesetter does r\otl bear the lpad^, 
the problems , of strength in aiChes will not be»dis- 



Application of the principles discussed in this ana 
the succeeding topic should enable the apprentice tile- , 
setter to install arches that will accentuate any decor. 
The tilesetter may be called upon to lay~out elliptical 
or other curved shapes for' fountains, swimming 
pools, and garden pools. The same method used to lay 
out an arch or other feature on an 4 elevation drawing is 
equally effective in laying out a similar shape* on a 
plan drawing. * 

The tools and equipment used for the layout of an 
arch are th^ following: a large piece of flat paper,* 
wallboard, or plywood on which to draw; a compass; 
dividers or &» trammel; a steel square; straightedges 
and a rule; string; an<i a pe/icil (Fig. E-55). 

The tilesetter does not need to be concerned with 
the actual* construction of an arch, because it is 
already in place when he or she begin^^ofk. How- 
ever, to be sure other workers have done their work 
correctly and to determine the exact cuts for the tiles 
to be used, the tilesetter should make a complete 
layout for, each arch! t . f 




Fig. E-55. Using a trammel to lay out an arch 
Terminology 

The apprentice tilesetter should first become famil- 
iar with the terms used to describe the various parts of 
an arch. The terms in the/ollowing list are illustrated 
in Fig. E-56. ' ^ * 

Abutment^The part of the 'pier'or wall that 

receives the thrust of the arch 
. • • • 

Crown — The highest point of an arch 

Extrados,— The exterior cjifve of an arch, spme- 
times callecl*the back , ^ 

Haunch Either of the 'sides of an arckbetweenThe 

1 



crown and sk^wback 



voussow 



SPRINGER 



SKEWBACK- 





/^SPANDREL 










/ /- CROWN 
V ^ m 




r-^KEY 




■ EXTRADOS 



• HAUNCH 



Fig. E-56. Arch terminology 
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Intrados (or soffit)— The interior curve of an arch 

Jamb— An upright' piece forming the side of an 
opening; hence, the sides of the piers or abutments 

Key— The uppermost or central voussoir of the 
arch 

Pier— A pillar or post supporting an arch; the wall . 
between two openings 

R'fte— The vertical distance between the highest 
point of the .intrados and the spring points 

Skewback— The upper surface of the abutment, 
against which the voussoirs abut 

Span— The width of the opening of an arch 

^Spandrel— The space between the extrados of an - 
arch and a right angle formed by a line extended from 
the piqr To meet the level of the crown; or, the space 
between the extradoses of two contiguous arches and 
a horizontal line connecting their crowns 

'Springer— The end or lowest voussoir of an arch 

Spring points— The points from which the under 
curves of the arch begin 

Voussoirs-^The tiles or* stones that make up an 
arch 

Flat (Jack) Arch 

A flat-shaped opening usually is treated in a con- 
ventional manner, with tijes laid straight across the 
pp. But occasionally, to carry out a decorative effect, 
the top of the opening is; done in the style of an arch.' 
When the arch style is used for this opening, the fol- 
lowing layout procedures are recommended fofr use by 
the tilesetter. The procedures are illustrated in Figs. 
E-57 artd E-58. 

1. Use AB as a radius and A as a center point, and 
strike an arc at F. * 

2. Use AB as a radius and B as a center point, and 
" strike an intersecting arc at F. 

• / 




Fig. E-57. Layout of a flat arch 




Fig, E-58. Completed flat arch 

3. Draw lines FA and FB, extending them to indef- 
inite lengths beyond A and B. 

4. Draw line ED parallel to line 1 A B at the correct, 
distance for the size tile to be used, intersecting* 
the extended lines FA at E and FB at D. k 

5. Divide line ED into equal spaces in accordance 
withthe size of the tile and, from these division 
points, draw lines to point F, giving the angle of A 
the cut of the voussoirs. Note that the ends of the* 
voussoirs are horizontal and not at right angles 
to the radius of the arch. 



♦ UNIT E - SPECIALIZED JOBS 
TOPIC 8 *- FLAT ARCHES 



Study Guide 

Determine^the correct word for each numbered blank in.the sentence, and \\xite it in the corresponding 
blank at the rjght, 1 * 

1. The highest point of an af'ch is the l . I. 

2. The width of an arch is called the 2 . 2. 



3, Arch6s are designed to transform, the downward j?iressure over an opening into 3 * X 
or thhist'. . -4." 

4. The sparif between the level of the crown and the extrado^of the arch is called the 5'. 

5 \ * ' * > 



5. The sprijiger is the 6 voussoir of the arch. 

6. The upper surface oLan abi^mt!n^ which the voussoirs abut, is called the 

7. The rise is'the J5_ distance between tjpe highest point of the intrados and the level of 
-the J9_ points. * 

8. The side surface of the part of the structure extending from the arch to the pier is 
called the 10 . 

____ — p 

v * * 

9. The pier \$ the 1 1 between 12 13' . 



The interior curve of an arch is called the 14 or 15 




6. 
7. 

8. 
9. 

10. 



14. 

12* 

13. 

14. 
15, 



w 
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UJMIT E - SPECIALIZED JOBS 
TOPIC 9 - CURVED ARCHES 




This topic is ptenried to provide answers 

• What layout procedures are recommended 

• How is tile' set on a curved ar*h? 



The curved arches that the tilesetter will have to 
master include segmental, semicircular, elliptical, three- 
centered, and Gothic arches. 
\ 

Layjng Out Arch.es 
Layout procedures for the different arches h| 
been developed in the trade. (An alternativej»t5{hod 
of determining the radius point of an arclf^de^cribed 
arthe end of this topic.) J 

Segmental Arch 

, The curve of a segmental arch has a constant 
radius, but the arch is les<T than hatf a circle. The 
amount of rise of a segmental arch depends on the 
architectural design 1 , but a good rule is to make* the 
rise equai to one-eighth thcspan. The reaommended 
Fayout procedure is as follows: 

1. Start with line AB representing the span of the 
arch and O as its exact center. Place point .C 

. t directly above O at a poinj approximately one- 
eighth the length' of AB. 

2. Extend line CO down an indefinite distance (Fie 
E-59). 

3. Draw line AC. 

4. Using A as a center and then't: as a center and 
with a radius more than one-half A& strike 
intersecting arcs at F and at G. ~'" 

5. Extend line FG to intersect .extended line CO at 
D, line DOC is the radius for the arc ACB, 
which is the intrado;* of the arch. 



to the following ^questions: 
for curved arches? 

% ' 

6, Extend line DOC to J by the width of the tile to 
be irsdd (FigJ^gO). The length of tine DOJ is the . 
radius of fhWrc HJK. 
7^/Divide arc HJK into equal parts approximately 
the size of the tile to be used. From these points, 
^draw lin& meeting? at point l5t giving fhe anate 
* of the out of the segments. •. * 

Semicircular Arch 

When an arch contains half of a complete circle, it * 
is called a semicircular arch' (Figs. E-61 and E-62). 
The layout of this arch is quite simple because the 
center of a line a'cross the spajp is the oen'ter of the , 




Fig. E-60 / /€egmental arch, showing vous$oirs 







C 












A 




'O 


B 



Fig. E-59. Layout of a segmental arch^. 




Fig. E-61. Layout of semicircular arch 
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r^g.,*E-62. Semicircular arch, ^Showing voussofrs 



circle. The recommended woiit procedure is as 
fojloWsT L Jf 

I*, Start with line AB representing the span of the 
arch and O representingjyUs midpoint. 

2. With O as a center; using** radius eqfial to AO, m 1 
or one-half the span, strike th<^arc-ACB. 

3. Extend liqe t A v B to D and" E, w%h is* the neces- 
sary distance for the tile that is to' be used for t'he 

causing. • * 

4. With O as a center, 'Using a radius equal to 1)0,, 
. strike hrc DFE. 

5. Lay out even spaces on arc # D £ FE. 

6. From these points draw lines, to the center (X * 
giving^ the angle of rtits of the voussoirs. 

Klliptical Arch \ . ' * > 

'* The elliptical a^ch requires the utmost-accuracy in • 
layout. The spaifof this arch is called the? major axis 
of the ellipse; the rise is called the minor a^is.,Thc % 
following procedure is recommended: 

« 1. On lin(KAB, which represents the span o£ trie 
arch (Fig. E-63). rpa'rk distance AE equal to 
twice the rise (CO is the rise). 

2. Divide EB into three equal parts. 

3. With 0 a» a center and a radius equal to the* 
length of two of the parts of EB, scribe arcs 
cutting AB at F and G. 

4. Extendi line OC indefinitely. 

5. With a radius equal to GF, scribe arcs from G 
and F intersecting line OC at H, Draw lines GH, 
and FH and extend them f 4 

6. With a radius equal to HC, using H as a center, 
'scribe the 'arc JCK intersecting the extended 

lines GH and FH. 




Fig. E-63. Layout of an elliptical arch 



17. With a jadius equal to AG* and 'G as a center, 

scribe arc AJ. 
8. With a^radius equal to FB, using F as center, 
scribe^^arc^k. 

A simplified=Wethod of laying out 3n elliptical arch 
is illustrated in F*g. E-64. In the illustration t4ie differ- 
ence between AO and BO is&OC or the- radius of the 
circle. The following procedure is recornniended: • 

1. Draw circle with radius X)C. 

2. Draw 45-degree diagonals through O, and inter- 
sect the circumference of, the circle at points C, 
C, C-\ an#C\ ^ 

3. From points C, Q, C 2 , and C 3 , dfaw 45-degree, 
diagonals to intersect major axis AOA 1 and 

> estab\jsh\points D and D 1 , 
• 4. ^With a radius equal to DOD 1 and using D anu\D ! 
as cerftqns, establish points F and F 1 . /. 



is 




Fig. E-64. Simplified layout of an ellipse 
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5. Using a radius equal to DA with D as the center, 
draw arc E-*AE 2 . Using the same radius with D 1 

* as the center, drawarc EA'E 1 . 
<£ With a radius equal to F'B 1 and F 1 as the center, 

draw arc GG J . • V 
7. With a radius ecjual Xo C 3 E 2 and C 3 as the center, 

* 1 dra'w arc E 2 G. Proceed as above until full ellipse 

is established. * 

• To fey out the voussoirs for an*elliptical arch as* 
shown in fig. E-65, the beginning tilesetter should use 
the./ollowfn^ procedure: . -» • 

I. Extend radii pA, HJ, HO HK, and FBYorfhe'* 
. distance necessary for'the size of the tile to be 
* m used,/br*the casing. This will give points L, M,- 
. N\ P/and Q.^ 
2.. On the arcs LM t Mfl, NP, .and P.Q, lay otrt^ 
uniform-size voussoirs. The voussoirs with the 
arcs LM and PQ are cm to'the centers G and F; 
the voussoirs wjthin the arc MNP are cut to the 
center H. * 

V 



5". Draw a line from G through E, intersecting 
ellipse ACB at R Point F will be the true tangent 
point of the two arcs. 





K Fig. E-65. Elliptfcal'arch, showing voussoirs 

^ Some tilcsetters prefer'another metho<kof la'ying 
out an ellipse. When the tilesetter. has wo*ed* with 
enough shapes of this sort io be able to estimate 
approximately where the tangent po'int of the major 
and jnihor arcs will be,- the . following method Is 
• quicker and easier than. the preceding one: 

-I. Establish-point D as near as possible to the tan- ' 
'v.. /-gent point ToMhe^major and minor ires (Fir 
/•E&6). ' * m ; . , * 
- . ^-Drtfw lines AD and DC. ■ \ . J • 

,3, Bisect.line DC. Extend the bisecting line until it 
.; ' . intersects the centerline OC at G. A radius equal , 
](' / to GC will tje the^radius for the major ar A c. ^ 
4/ Bisect the line AD. Extend the bisecting' line 
v ^ until iu intersects -line* AB.at'.prqirft E. A radius - 
. that is equal to AE will then- bQ the jradius.for the 
minoMirc ofUhe eflipse. . • • 



Fig. E-66. Layout of an ellipse by estimating point near 
tangent point for major and minor arcs 

An ellipse that is to be covered with plaster ftiky be 
laid out very simply with a pin and a piece of strirfg ' 
(Fig. E-67). The recommended procedure is as follows: 

1. With C as the center and a radius equal to one- 
half the span, or OA, strike arcs 1 intersecting 
s*0jah AB and establishing points D and 'D 1 . 

2. Drive pins at points D^C, and D 1 . . v 

3. Tie string tightly around the three pins; then pull 
pin C." 

4. Insert a pencil in the loop, and take up the.slack. • 
Place the pencil point on point A. Then, keeping 

. an even tension on the string, move the pencil as* 
Jshown* in. Fig. E-67. When it is held in this 
• manner, the pencil will trace a true ellipse. 

Because keeping an every(ension around the ellipse 
is difficult, the tilesetter will find the best procedure is 
to, mark one half on a template and transfer tHe other 
half. 1 . - 4 

' c 
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Fig. E-67. Pin arfd string method of laying out an ellipse 
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Three-Centered Arch # 

The three-centered arcji is a form of the elliptical 
arch; however, the joining, of the arcs is not perfecjf^ 
smooth, asTfi a true ellipse. The layout procedure, 
which is illustrated in Fig. E-68, is as^follows: 

1. Divide the baseline AB into three equal parts, 
and locate points £) and E. 

2. Determine half)vay marks between each. Use 
these as centers, and scribe circles with diameters,- 
meeting at D and'E. 9 rv 

3. Extend Line OC to lowest edge of inner/circle, to 
f point F. -v U 

4. Draw lines from F to D and F to E and^eyond. 

5. With a radius cqualifo- AD and D as the center, 
scribe arc AG, with G the point of intersection 
of extended fine .DF.Vith a radius equal to EB 

* ' and using E as'a center, describe arc BH. H i^the 
point of intersection^ extended line EF. 

6. - With .a radius that is equal to FC and using Fas 

a center, scribe the arc QCH, which forms the 
central arc. 

* SI. ^Determine Jhc direction of the joints by extend- 
ing lines Wfi, OC, DG, and EH the distance of 
thclsbrc tile to be,£ised, establishing points J, K, • 
- L,f M, an* N.vDividp each* outer arc into equal 
parts; aricj^irav^jines frpjn the radial points u$cd ' 
Jfdf bribing the three curvatures.. 

'.An alternative inethod, -although not very accurate, 
may bj^ Used tfl determine the direction of th? joints 
(Fig. E-69). Jhe procedure is as follows: J 

1. Attach a *small square at the center of a giyen 
length* qf wood. 

2. Place this length of wood against the intrados 
along the chord* line*' which is inside the arc of 
the arch. 

3. Using thfc known width of voussoirs along the 
cxtrados to square from, draw thj: radial lines. 




Fig. E-68. Layout of a three-centered arch 
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Gothic (Pointed) Arch 

• The Gothic arckis used most often in churish archi; 
teeture. Gothic arches are often set with a joint at the 
center, •but m*an> of them are set with a keystone. The 
layout procedure described l\cne is based on the use of 
a center joint. The procedure, which is illustrated in 
Figs. E-70 and E-71, is as follows: • 

f. Extend line AOB, which is the Spairof the arch, . 

an indefinite length (Fig. E-70). ^ ^ 

2. Draw lines AC and BC. Point F is thpJcxact 

Renter of AC- and G is the exact center of BC. 



RADIAL LINE 




Fig. E-69. Chord and square method of laying out a three- 
centereJ arch 




, E A 0 • . B D 

Fig. E*70. Layout of a Gothic arch. 
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E J A 0 * 8- H D 

Fig. E*71. Gothic arch, showing voussoirs 
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3 Draw line M) perpendicular to AC. and extend 
it- until it intersects line AB at I). 

4 Draw line OF pcipcndiculai to BC. and extend' 
it until it lntei sects line AB at F. 

5 With I as center and a radius equal to LB. strik'e 
the arc BC 

6. With D as center and a radius equal to DA. 
strike the arc AC. 

1 f'uend radius KB to point H. radius DA to 
point .1. and line OC to point K bv the distance 
necessaiv to take care ol the casing (Fig F-7I) 

6 /Step oil even divisions on arcs HK a nd". IK 

Horn these, draw lines that converge on centers 
T and D. giving the correct angle of cut lor the 
voussoirs. 




Setting the Tile 

Alter the layouts have been made, the cuts deter- 
mined, and the tile cut, the paper or plywood pattern 
that has been cut to fit the intrados ma} be fastened to 
the arch with the radial lines showing. After the set- 
ting bed has been flouted, the face tiles can be placed 
in accordance with the lines shown on" the pattern.^ 
fhev are then tapped into place II the arch is semicir- 
cular, a, radius board may used as a guide. 

The soffij and jamb may be floated with a template. 
The bullnose trim on the 'outer and inner curves and 
the jamb tiles must be placed so that the grout lines 
match those of the face" tiles as shown in Fig. E-72. 

The various steps fo be followed in setting tile on 
curved arches are illustrated in Figs E-71 through 
E-76. 




Pig '£-12 Elliptical arch, showing fit of bullnose and soffit 
tiles 



Fig*. E-74. Selling tile on face of arch 




Fig E-73. Tiles set by holdirfg drawing to voussoirs \ 



intrados of semicircular aVch 
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^accordance with plan dim'ens-ions and accepted trade 
practices If the arch is to sei\e its planned I unction, 
the center iirst must be drawn correal} on the plvwood 
pattern 

I he curvature o! the arch and (he angle lor cutting 
the tiles cannot be drawn or located aceuratelv until 
the radius oi the arch is known. Some plans gi\e the 
dimensions lor the span and the rise-but do not show 
the dimension lor the radius. When the dimensions 
for the span and ruse are known* the radius cjn he 
determined for joman. segmental, and other \irches 
that* have one radius point. * * 

One method o! v determining the radius is illustrated 
in the .following sketch. 




RISE 



Fig. E- 76. -Setting tile on intrados of arch 



(45.7 CM) 
-72 IN (1 8 M) 




SPAN 



Determining the Radius Point 
(Alternative -Method) 

The accurate la\ out of centers is essentialMo the 
proper construction °' arches. Bv using-thc span. ri^p. 
and radius. the\ilesettef can lav out a center. I he 
procedures tor lav wig out ^he various tvpes of arches 
are different, and each tvpe'Ynust be drawn in strict 



I he radius is determined as follows 0 

I Divide, splui bv 2 (72 -f '2 = 36) 
2. Multiplv product bv it^cil (36 X 36 = 1.2%) 
3 -Divide product bv use U .296^*1^ = r 2 : ) • 9 
■4. Add answer and "ysc (72 + IS = ${)) 
5 Divide answer bv 2 (90 + 2'- 45), 

I be utdrus for tlm ^ieh is 45 inches (I I mcttcs) 



/ 4 



' 152 



ERJC . ... 



> 



UNIT E - SPECIALIZED JOBS 
TOPIC 9 — CURVEO ARCHES 



\ 
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x - Study Guide 

Determine the correct word for eaeh numbered blank in the sentence, and Jrite It.iji the corresponding 



blank at the right, * 

1. A pin and piece .of string can bemused to lay out a(n) J_ arch. ' " 

2. The span of an elliptical arch is called the axh> of the ellipse. \ 

3. When an arch contains half of a complete circle, it is called a(n) 3 arch. 
4 Tfic rise o£an arch usually is equal to ^ thc span. ■ 

5. The»curvaof a segmental arch has a(n)' 9 _5_ radius. 

9 

6. ^ The thrce-cente^eS/arch is -a form a(n) 6 areh. 

7. In setting tile on an arch, a radius board may be used if the arch is 7 

8. The soffit and _8_ rhay be floated .with a template. 

9. The tmllnose trim on the outer and inner curves shpuld be placed so that tfie grout 
lines match those of the _9_' tiles. 

# "* 

10. Gothic arches arc 'often set with a(n) 10 at the center. 



> 



i. 

■ <•• 

3. 
4. 
5. 
6. 

7... 

8. 

9. 

10. 
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UftFt*& - SPECIALIZED JOBS 



TOPIC tO^H 



ypMEs * 

* • # • ■ * - • 

iisMapic is planned to provid.e-answers to the following questions: 

' Hbwk{tf«>dpmes prepared for tilework? i f 

What'lgtiVlftre, needed*for floating a dome? ■ 
How ar^^tnpktes constructed? ■ 



Domes and vaults, like arches, are designed to 
receive large downward pressures at a point at the top 
and transform those pressures into lateral thrusts 
toward the base. They are sometimes used when the 
architect wishes to ^convey an impression o,C d^iity 
and formality. . \$ 

Tilework on flat ceilings is a common tilesetting 
job, but'the tilesetter may also be,called upon to work 
on vaulted ceilings. The tilesetter needs to have expe- 
rience in layout and job operations to do.a competent 
tile job on such ceilings. Therefore, this'topic includes 
% information on constructing templates and floating, 
the inner and outer areas of a dome. The actual tileset- 
ting procedures after floating vary from one job to the 
other jjjid are not discussed in this topic, 11 

> Mating Templates for Interior Domes 

• To illustrate this topip, the prftji^ct shown in'Fig. 
E-77 is used. It is a fountain niche, with a circular back 
reaching to the top of the ceiling and ffrlis^hing flush 
. > with the wall line. The ceiling is a circular half dome. 
"(Fig- E-78 is a cross section of the domed ceiling 
shown in Fig. E-77.) , 

' The working procedures-for this particular job are " 
as follows: 



Spring line 



fa*""- 



GROUND 
SW,P \j 




\— 2 BY 4 IN 
(5.1 BY 102. CM) 
BOARD 




Fountain nicfie with a circular bpck 



1. \)sc a band saw to cut the templates to the cor- 

rect form and radius required for floating both 
Uie scratch and float coats. 

2. Bend or mold a ground strip of wood or casting 
plaster around the back of the niche, and level it 
at the points from which the spring line oflthe. 
dome begins. . . • o , 

3. Float the scratch, and float <^ts as needed. 

4. Wedge a 2 by 4 inch (5.1 by 10.2 centimetre) 
* board betweert the two sides of the fountain. 

5. On the lower side of the template; drill a small 
hole at its center to accommodate a dowel. 

6. Fasten a^piece of wood with a hole of the same 
size at the apex of the arch and domfc to receive 
the dowel at the upper or top edge of the 
template. 

The tHree "riding points" for the template are as 
follows: tHku'ppcr dowel, the lower dowel/ and the 
back edge oi the template. The template is correctly 
notched to ride on thjs ground or runner strip. 



LINE OF ROUGH DOME 



DOWEL 




^ DOWEL 



CIRCULAR GROUND ^TRIP' 



2 BY 4, IN. (5,1 BY 10i2 CM) 
BOARD ACROSS OPENING • 



Fig. E-78. Cross section of interior dorfie 




m 



/ Floating the' Interior Dome 

Aiunterior dome, such as the one in E-79, is floated 
as follows: * 

1. Make a template to fit the correct radius of the 
float>coat> " ■ , • 

2. Tack a , /2-inch( 1.3-centimetre) strip of lattice on* 

- the curved edge to provide a float for the scratch^ 
coat. v ^ ^ . 

3. Remove the strip to restore the template radius 
to that of the setting bed*J- 

^* 4: After floating the d^n^tack 'small exposed 

, ^brads along the template at desired intervals to 

' - * -scribe level cipl<5s of ever-narrowing radii. These 

! , circles can/be used as parallpMo check the level 

. 'of.ihe^tiles. 

- . # 

. 1 Floating the Exterior Dome . ? 

The procedure for floating <|he outer area of 'this 
same dome is the reverse ofthat/for an interior dome* 
. so far as the cutting of the .-template. is concerned. • 
Because the>riding points" havlN^Jn reduced tp two, 
exceptional care must be taken tolfiold this template 
exactly vertical at all times (Fig. E-80). An example of 
a large exterior dome is shown in Fig. £-81. 



Floating Large Domes 

On larggxiomdl* interior or exterior, groifts made of 
haVd mucpoi^laster screeds must sometimes be used 
^ * (Fig. E-82). Th^ioljowmg pi%cedure is recommended^ 

1 . Spot I -inch (2.'5^eftmo^tre) screeds on the scratch 
>coat at the desired /istarfce apart afong tj^circu- 
Har ground strip. Si ^ 

2. Use a 'template to run the screeds to the apex of 
th'q domev 




-- 3r- Use a smaller template of th? same radius to 
float the setting bed. (Tut this template so that it 
* spans rat Ifeast two screed^ t-t he grotimhs^p/ Be 
sure that thejpotion while floating conforms^ 
thejadiarTfne. Do this- by keeping the float in y~ 
^ -stfch a position that it always spans at least ,two li 
screeds. • • 

4. Remove the hard screeds Wm' 



[ floating is completed. | i 




CIRCULAR GROUND STRIP — 

Fig. E-80.' Exterior half dome 





_ E-ai : ; Example ojf a Jaige dome (St^Vindent's , 
. f u Catholic Church AngSles)' 

■ ' ' ' , l i75 



\ 



UNIT E — SPECIALIZED JOBS " ~ . 

.TOPIC .10— DOMES" . ' 

• ' * .* • . .' ' ■ - ' 

>' > . . Study Guide „ 

Determine the correct word for each numbered blank in the sentence, and writer/in the corresponding 
Wank at the right. . - »«<" * F 6 

J. The template required for floating the scratch and l coats is band sawed to_the l ' 
proper form' and radius. - v 

2. The'template for the inside of k dome has _2_ riding points. . »2. ' 

. A- Aground sn-ip of wood or J_ _4_ ls^bent or molded around the.back of the niche. 

4. A 2 by 4 inch (5. 1 by 10.2 centimetre) board is wedged between the two 5^ of the 
fountain.' \ • ( 

5. A. template is^made to fit the correct 6 of the float coat. . * 

* 

6. After the setting bed has been floated, small 7 should be tacked along the 
template, 4 

7. The brads _8_ level circles of ever-narrowing, radii. 
* • N . ♦ 
•8. The circles can he used as _9_ to check the lever of the 10 . 

' r " * ' ' " * 0 

.-•9. Groins made of jj_ 1 JT or _13_ J4_ must be used <Jfi*j&gedomes. 



3. 
4. 



'6. 



fo. When, an exterior dome is being floated, the template must be 15 at all times 



8. 

10. 

11. 
12;, 
J 3. 
14. 

15. 
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UNIT E A SPECIALIZED JOBS 



TOPIC 11 — CIRCULAR WALLS 



This topic is-planned to provide answers to the following questions. 



• • What procedures are used to float true 

• How are contoured wails floated? 



Although many tilesetters'shy away from working 
on walls that are not flat, the apprentice will find that 
working on circular walls is not as difficult as it seems. 
A correctly prepared and tiled circular wall installed 
in a shower enclosure or an entrance way is a credit to 
the skill of the tilesetter. Graceful shapes, including 5 
French .curves, which have Ifo fixed centers forpivot- 
ing a Radius, are a challenge to any tilesetjerr 

Two procedures are usedTorfToaTinga true circular 

shower or .circular roojn (Fig. E-B3). 
♦ S, * 

Floating True Circular Walls (Method 1) . 

^rue circular walls, can be floated as followsf- 

1. Find the«exact center of the floor, and establish a 
fixed RoiitfV , . 

2. .Use a:plumlN>Qb to duplicate this point bn the 
ceiliiig. '-5^ \ 

^-'Obtain a rough measurement of the radius^ and 
dttef mine the* circumference (C==27rr), 



circular walls? 
4. 



1. 



Lay out the tile in a straight line on a flat surface. 
Use the circumference to count out the tiles. 
Measure the exact length of the^number of tiles 
that give a measurement closesfto the circumfer- 
ence.. If the. actual circumference a'irtfthe tiles m 
laid out do not match, the formula R = C^-27ris 
used to determine (he new^ radius^ — 
Cut a small stick tb the length of the radius plus 
the thickness of the tile used. "This is the exact 
radius of the setting bed; use tfiis radius to make 
a template of %-inch«(l. 9-centimetre) plywood. 
Set float strips at the radial distance from-th£ 
center points, using the small stick'to measure at 
intervals determined by the length of the tem- 
plate (Fig.;E-84). 
Check the float strips to see that theV are plumb. 
After setting the~stnps, tloat th^ setting bed in 

the same manner as described^earlier. 

\ * 

Place water level marks at eye level on the float 
strips. A mud screed at the floor line may thep be 
set by using4he template parallel to the water 
level marks. 



7. When the mo i tut is film, atljust the assembly to 
the upper adjusting screed. I rowel a band ol 
mortal slightlv below the top Ie\el line. Proceed 
to float, using the assembly as a compass so that 
the top edge. ol the wood is kept in line with the 
le\el line at all times (I ig. F-87). 

8. Alter lloatmg the top screed, detach and iead|ust 
the assemblvjo the adjusting screed at the lowef 
le\el line. Moat the lowei scieed (hg. I -NK) 

I his operation should result ii^two perfect bands oj 
mortar I he bands should he rimmed so avtojcavca 
,2-inch (5.1-Centimetre) hard screed. Then the surface 
.sfitni Id be floated \erticall\. 

u . ( 




Moating Large Circular Walls (Method 2) 

4 

A second method ol floating a large circular wall 
has* been de\eloped (Tig. L-89). I his method ol float- 
ing is as follows. 

I. Obtain a length ol wire, two s;mall tuin buckles, a 
4-inch ( l()-ccntimctrc) iion dowel oi b^lt. and a 
stiaightedge equal to the 'height' oT the wall. 
2 hind the true center pqmt on the floor, arid place- 

the dowel oi bolt at tljis point. * 
"3. Attach one short wire and turnbuckle 6^nch«s 
'(15 centimetres) I rain 'the top ol the straightedge, 
and attach one short wne and turnbuckle, 6 
inches (15 centimetres) from the bottom. Con- 
nect each turnbuckle to the dovvyl with wire! 
4 Place a le\el on tlgc i infer edge, and adjust the 
turnbuckles until the edge as plumb and at the 
correct distance from the wall for a setting bed. 

5. Float the w^ill to the approximate thic;kijp<s 
required. '\ ' 

6. I.ape oi # hold a le\el to one side ol the edge. 

7. ""Hold, the side of the edge plumf). with pressure 
away horn cetiu£r..eut "mortal 

8 Retrain Irom vertical motion ol edge. 

Moating COTtoOred Walls 

Contoured walls #io constructed ol curves with 
\;u\i t ng centers. I he recommended method ol (Mating 
these walls is as follows: 

f J Cut two* '4 bv f ! 4 ineh*(0.6 bv 3.2 centimetre) 
•lattice strips to -the length ol the wall.sind lav 



Fig. E-87. Using wire* and bridle assembly to* set top 
screed on circular wall 




Fig. £-88. Using wire and bridle assembly to set lower 
" m sc £ eec * on circular wall 



Fig. E-89. Floating curved wall with straightedae 



180 



ISO • 



them on a flat sin lace side b> side. Maik the two 
strips at inteivals ol 12 inches (30 5 centimetres) 
From left to right, and wet them thoroughly so 
that thev will bend icadiK. 
Iiouel a horizontal* hand ol nH)itAi<ab()ut 8 
mchest2() centimetres) down h^KrfThe top of the* 
wall. Maintain a unifoj^Wfilck ncss ol not less 
■than inch (•! J>eittmieties) horn' 'the xenfTdr 
coat. and c\krrt<l the band ol nun tar all the wav 
aeimvttfe wall-dig F-90). 
l^Place the »\\ct lattice on the' mortal IriTm the 
stalling line with the marked side visible, tap the 
lattice light l\ along its length to embed the mate- 
rial. Seal the edges at the top and bottom to lock 
them in place 

4 Repeat this pioci'dutc on the louci pari ol thc> 
wall 8 inches (20 eentimeties) above the iWr. 
Check the plumb with a stiaightedge. using the" 
12-mch (30.5-ccntimct.ic) marks to check The ' 
lower stnp against ilnruppci stup (I ig 1-91). 
I hen, seal the strip 

LATTICE 




(30 5 CM)- 
MARKINGS 



"5. f loat the surface, rodding in a direction pcrpen- 
^.diculaL to, that ol the scieeds > 

, Placing- Wall-^uppurting 1 Screeds ' 

Scieecls» lot supporting tile to be set on eii-eulai 
walls can' be placed as follows* • * 

[■ Set two float strips afa* height that would "he 

correct tl the floor were to be floated. : ~~ 
2. Applv screed moitar around the wall. : 
X Alter tamping down the screed, float it with a" 

straightedge" lying fla.t. 
4. 5 Irim the screeds so as to leave a 2-iy^h (5- 
centimetre) rim. * V " 





Rg. E-90. Contoured wall 



Fig. E-91. Checking plumb with a straightedge 
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UNIT E ^SPECIALISED JOBS. - 
^*pT<>1-1 - CIRCULAR. WALLS 



•t 



Study Guide 
_ bcrb4 blan 

blank at the right. 

: ■ / • : " 

— W-LatUo^-strips should be? thoroughly _l_ so that they will bend readmy. ^ 



Determine the ^oirecu word for each numbcrb^b'ank in the^entencc, and write it in the corresponding 



2. Float strips must be JK * * , 

3. When a circular w^ll is flodted, the 3 point is, found oh the floor. 

<9 

4! Large circular walls can be prepared either with a precut Template or with hard 
horizontal 4 . * 

5. The radius template is made of plywood that 5 inch(es) thick. 



I. 

2. 

'3; 
4/ 

5.. 
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UNIT E — SPECIALIZED JOJ?S 
TOPIC 12 CIRCULAR COLUMNS 



< 



This topic is planned to provide answers to the following questions: 

• Hon arc circular columns prepared for floatinf? - • 

• Wtoat are the recommended methods of floating circular columns? 

• How' is ceramic mpsaic tile applied to a circular column? 



The preparation of th'e surface erf a circular eohimn^ 

to receive tile is a fascinating procedure, and a true 

artisa'n should enjoy the challenges it presents. When 

the mstructioris outlined ip this topic are followed, the 

apprentice tilcsetter will be able to perform a credit- 

a6le tile job on anyicircular column. 

. _ , r 

Preparing Columns 

Circular columns can be prepared for* the floating 
ybed by either of two methods (Fig. E-92). These 
methods*&re the following: \ 

I. Set, vertical wood floaf'strips plumb at four 
* points on the column', directl) opposite one , 

another, and then float with a template in the 
; usual manner. 

. 2. Apply casting plaster or cement mortal horizon- 
tally on the column, and mold with ^template; 
then, make a series of hard streeds^of equal size. 
. i p Iron bands can be used as screeds. These uuc ! /s 
- • \ inch (0.3 by 2.5 centimetres) in two half 

- sections, and they are se* in place with a 
<* lempUue. 

? The circumference of the finished* column is the 
/most important measureme^' in thi^operation, and. • 

' 4 



k the tilesetter should take into eonsideuition the dimen- 
***sionj> of the tile to be used. 




f""*~ Fig. E-92, Model c&umns showing two methods of pre* 
pacing for floating bed 



/ 



• ' *** * ^ Floating Columns 

Cireul'af^columns can be floated b> two different 
methods. ' • ! 

Method 1 s 

The steps in method I are as follows: 

I. After obtaining the correct finished circumfer- 
ence, figure ( he radius in accorda^e with the 
following formula: > 



R = 



7T 



- thicknessr of tile 



3. 



Apply the dimensions of this radius to making a 
pattern from !_5-pound,(7-kilogram) felt. Both A 
and B iri Fig. E-93 will be used as patterns. 
Center A \vill serve as a. guide for cutting the 
floating template, whjjch should 'be .approxi- 
mately one-third the circumference (Fig. E-$4). 
The template should be made of %-inch (1.9- 

- centirikVe) plywood. 

4. Mark the outer pattern B into four equal parts 
■ <Fig. E-95);. 6 • 

• 5. Fasten paKern«B,Ja the floor at the base of the 
s column with tacks or'masking type. Ensure that* 

- the setting bed is uniformly thick. ' . " 




Fi^ E-93. .Pattern A, 
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Fjg. E-94. Third-round template 



} 
















* 
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95. Pattern B 



6. Set float strips plujjib from the inside edge of the. 
pattern, using quarter marks on the cutout for 
positioning (Fig. E-96). Tftc scrips must be abso- 
lutely plumb on both lines. 

7t Check the parallel points by. making a three- 
sided caliper of 1 by 4 inch (2.5 by K).2 centi- ' 
/netre) lumber witli the use of cutout A (Fig: 

8, When parallel points have been checked, pro- 
ceed to make a dry run. Mix enough hot mud by 
adding casting plaster for a 5-minutc set, and 
float a 6-inch (l5?2-c©ntimetre) band at the base 
of the column, using the template for floating. 

9. Obtdin a l!^-inch (3.8*centimetre) wide rubber 
band that is long paough io go around the 
column. (You can make one from an old tire 
tube.) When the hof^mud has set, tic* On the 
rubber band about halfway .up on the mud. 

l6. Slip ceramic mosaic tile cut into 3-inch (7.6^ 
centimetre) strips between the band and the mud * 
all around, thus malcing sure that the tile will 
come out even (Fig. Be sure, to allow an * 

e&ftansidn joint in the tilp for beating in. thcrcb> 
avoioing a bufkle in the finished tile. * 



> 






B 



Fig. E-96. Float strips set plumb from pattern 




Fig. E-97.o Parallel checked with a three-sided caliper 

* ' *• «- • 

II. When this dry jun checks out. remove the hot 
mud, but leave the float strips, and proceed in 
the usual fashion. / - 

Method 2 . \ ^\ 

\The second mefhod of floating is used When <£hase 
or similar object has been installed previously, thereby 
preventing ihq use of pattern B described above. Th~ 
steps in method 2 tfr£ as follows?*; , . < 

1. 'Set plaster spots approximate!) ~1 by 3 inches (3 
, \ by 8 centimetres) at intfcrvafs of every 7 feet (2. 1 

^ /' metres) starting 8 ' incfies. (20.3 gcntirfictros) 
above the base on the^ rough column; and 
plumb on two lines ^opposite each other (Fig. 

' • e-99). - . , ; . • 

2. Check the parallel points v^ith calipers a*s dc- 
, scribed in ttic first met hoc} and shown in Fig. 

E-97. ' ' 



Fig. E-10G. Half-round template 



Fig. E-98. Making test run with tiles on, column 




Fig. E-99\ Plaster spots set on rough column 



3. Using cutout A,, make a half-round. template of 
%-mch (1.9-centimetre) plywood (Fig, *E- 1 00)1 

4. 'Wkh this tcWplate, spin a 3-inch (8-centimetre) 
* band'of mxfti on* the bgttom. plaster spots. 

5. When^he mikHs (+uite firm, make a dry run as 
explained in the first* method. 

6. When thtf dY jA run checks corrector continue 
spinning on reukir{ing spots; then cut away the 
mud, leaving a fU-inch (3.8-centimetre) collar 
Jo make «a plasty band *or collar, grease the 
inside edge of thctcmplatc wijth cup grease *Oi 
lard. v 

7. Mold a firm casting plaster mix to the tern 
plate,' which is h cl d\T\o r i/<> n t a 1 1 > on thc spots. 

8. >Trim thy top and bottW Wait' 5 minute**, antf 



then spin the template away, leaving a M-inch\ 
< 1 .9-centimetrej^band. 

*9. Repeat this procedure on the opposite side of, 
the column,, following the steps outlined above*. 

10. After die coljars are hard, apply the setting bed, 
rodding within 8-foot (2.4-metre) straightedge 
held so that it is perpendicular: (Plaster, collars 
harden in I hour; cement collars harden in 24 
s hours.) Hard screeds must be' rejnoved. 

en rounded iron band* are being used, the tile- 
setter should fpllow the above methods, but allow for 
the -thickness of the metal. The bands' used for this 
purpose are % by*l inch (0.3 by 2.5 centimetres). They 
nraWivided into two sections and are set in place with 
atneVnplate. 



' • Leveling # * 

- ; The procedure that is used by tilesetters to mark a 
•level line around a plumb and parallel column is as 
Allows: 

If "Cut a piece of 36finch (91.4-centimetre) tar 
paper that will tjc on(f and orie-hajf times the 
, circumference. . 
f '2. Apply the paper ajound the floated mortaV bed^ 
at any spot you desire, securingjt with a rurjber 
band or string as described previously. 
3, Adjust the paper lap line at both the top and 
•bottom v to* form h cylinder. 
t 4. Scribe or mark a line, using the paper edge as 
your guide (Fig. E-IQ,I). This may also be used as 
^ smarting -line for tile when a column is out of' 
plumb. . ♦ 

• Applying Tile 

Applying ceramic mosaic to a column that is less 
'than 36 inches (9 1. 4 centimetres) in diameter some- 
times presents 1 a problem in the bending of the sheets 




to conform tpijffie radius. To solve this problem/the 



tilesetter should take the following steps; 

I. Cut- a icjaire of %-inch (1,^-centiiTietre) plj woo'd 
6 inchl?k(i5 centimetres) wider than the dia neter. 

Use QUt*qut A as a pattern to make a rounjj hoie 



1 in th&jfcenter. 



3. Cutjthfe plywood in halh and spread the-'twjo 
piec|| 24^incties (61 centimetres^ apart with the 
halfejpjrcle side Up, Then, proceed to line ^he 
insjqe /radms wijh sheet metal,' wood lath", or 
small strip's 3 of wood, -forming a "cradle/* 

4. Layiceramic mosaic sheets in the cradle.. Apply . 
^safid a!nd pure coat in the regular manner, care- 
fully* holding the formed sheets in position, 
I^move the mosaic sheets from the cradle, land 

i: .ffiP^y l h e n^ to the setting b^d t that -has- been 
i : i&pted with gure coat. Using a' rubber mallet| tap 
V |ne tile in place with a small beating block held 
- -jjn a perpendicular position. •/ 

tl ' ! * 

••if* \ 



LAP LINE 



I 



I TAR PAPER 
I 

^ • - 



i - 



FLOAT COAT 

\ 



Fig. E-101,"LevelJrne marked arQund column 
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UNIT E - SPECIALIZED JOBS 

♦ 

TOPIC 12 - CIRCULAR COLUMNS 
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Study Guide 

Determine the correct word for each numbered blank in the sentence, and write it in the corresDondins 



blank at the right. 

1. The most important measurement in tiling columns is the I of the finished 
column. ^ * . 

» ♦ 

2. Whon horizarftal screeds are used to prepare for the floating bed on a column, they 
are molded with a(n) 2 . , 

* * * * 

3. 'When vertical wood strips" are used for floating a column, the tilesetter sets them 
plumb on_3_ side(s) of the column. 

4. When vertical float strips are applied, the radiUs is figured 4 the thickness of the* 
tile used. > ' . ' • 



5. The center of the pattern is used as a guide for cutting the floating 5 . 

6. 'The outer pattern is divided into ^ equal parts and secured to the floor at the base 
of the column, ^ ■ . \ 



e sit pi 



umb from the _7_ edge,of the pattern. 



7. Float strips are 
V 

8. The pa^allel'points can be checked with a(n) _8_ -si4ed wood ^caliper. 

9. Piaster collars harden in" _9_ hour(s). 

* ; 
10. When estimating the circumference of a finished column* thuilesetter must allow 
t for the 10 of the tile to be used. % 



i-. 



• / 



2. \ 

3. . 



5. 
. 6. 

7. 

8. 

9. 

10. 
f 
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UNIT E - SPECIALIZED JOBS % 
' TOPIC 13 - SWIMMING POOLS 



ThisSooic is planned to provide answers to the fallowing questions: 

• Whar is the Fecomi}iended4>rocedureJbr laying out a swimming pool? 

• How is swimming pool tile set? y '* 

• How is coping tile set^on a residential* pool? - 



Tiling a swimming pool is a highly specialized job, 
in which a pj&niufn is placed on details and accurate 
,work. The\ type of tile used must* be impervious to 

♦ chemically^ treated water, body oils, and weather con- 

* 'ditions. The til&work must be durable: Tilework may 
be installed . in a swimming pool by -any one of a 

• nunvber of different, methods, but the procedures 
/ recommended in this topic have proved to be efficient 
and accurate. A minimurr^amount of Gnal cleanup ig 
required when these procedures ar,e followed. 

As part of the preparation for a job, the tilesetters 
should studv the plans, carefully noting the details of , 
the pool/sSrh as grade elevation, scum gutter installa- / 
tion, lifeline anchors, v and depth markers! Thej can 
then determine the best starting point for the work. 
The> should also check to see that a safe scaffold is in 
. place, that all tile accessories are available, ^rjd that 
the correct tiles .are present. . 

'Layout and 'Sketching - 

The following procedure is recommended Tor the 
lajfcut'and sketching of the swimming pool: 

1. Make^a full-size detail sketch of t the curb,^scum 
gutter, „and handrail^Figr E-102). Show all mea- 
surements and bench marks, 4 

2. Check the pool to make sure that everything Is in 
, accordance* with the plans, giving special atten- 




tion to seeing that wall^ are square, parallel,'and 
, plumb; surfaces are true; all holes in the con- 
crete, lifelines* polo : net and foul-line anchors, 
ladder holes, and 6tKer accessaries are as indi- 
cated; scum gutter drains slope correctly; and 
water inlets and outlets project from the walls to. « 
receive tile a f nd are of uniform length. 

Setting of Tile 

. Before,an> actual operations can be initiated, grade , 
or bench marks mijst be established. These ma> he 
either *12- inches (30.5 centimetres) down oh the walls 
of the pool.or on top of the curb. Either wa>, they 
should be notVnore than 6 feet (1.8 metres) apart. 

The next ste^s to campkte the scratch coat apd 
therKbe plumb coat. The bench marks should* be pro- 
tected duringHJie time the §cratch,coat is being scored, 
and the scratch coat should be kept wet until it # has 
thoroughly set. 

^ The order of procedure in setting tile, zone by zone, * 
is shown [n Fig. E-102. The chief advantage of startilag^s. 
to work at the top of ibc pool and proceeding down is 
that the tilesetter does not haVfc to work above already 
completed tilework: This procedure .also facilitates the 
establishment of an accurate water line. If the hand- 

" rail were completed before the gutter and ourb faces, 
iUwoujd be in the way apd thus slow the work consid- 
erably. The; following steps are recommendLed: * 

1. Laylthe fa a <5g of the curb (surface? No. 1 in Fig. 
E-102). Be (sure the surface is level and true, 
because the otjier members are established* from 

t < it. Install the depth and racing lane markers at 
the same time. % 

-2r Float mortar on the bottom^of the ci^b (surface . 

, . 'No. 2 in Fig/E-102), and lay tile, using templates 

w No.* 1 (Fig. E-103). This^errfpl^ate,, whith is m&de 



•A 



WALL 




Fijg. E-102. Detail of swimming pool curb 



Fig. E-103. Template No>1 
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from the full-scale detail sketch, rides the face of 
the curb. ~ 2 

3. Float mortar on the back sifrface of the gutter 
(surface No. 3B in Fig. '102). Set float strips by 

, using template No„2,*holding it against the face 
of the curb (Fig. E-104). 
"4. Float mortar to the correct slope between drains 
on the bottom surface of the gutter isurface'Nd. 
3A in |Fig. E-102). Floating this surface before 
laying tile on the back of the gutter eliminates 
the need for -\ separate screed to set the tile o"n 
the back of the gutterrThe whole gutter bo|tom 
can be floated 'in no more time than is required 
to float this screed, and a lot of cleaning <?an be 
avoided if the entire area is floated before any of 
it has been tiled. % ^ * 
* 5. Lay tile on ihe bottom surface of the gutter. 

6. Lay tile on the back surface of the gutter. How- 
ever, if the coved shoe base # is set against the 
gutter back rather than flat on the bottom of the* 
gutter, the tileseyer may reverse steps 5 and 6 

9 andjay the tile on the back of the guuer first. 

Handrail and Wall 

The handrail and wall should be formed as follows: 

y Form the rough handrai£-(No.«4 in Fig. E-102)' 
by bending vertical dowel rods to the proper ver- 
* tical and horizontal dimensions, using template 
. No."3 (Fig. E-105): BendVcfWs from the back of 
the gutter to the center- of the? handrail. 




FLOAT STRIP 



Fig. E-104. Template No. 2 




2. Tie continuous \iorizontal rods a^ top and center 
of each dowel. \ y * 

3. Cover dowel rodkand horizontal rods with gal- 
vanized wire lath.A 

4. Apply the scratch cpat. * 

5. _ If the bench marks aiie on the wall, W template 

No. 4 tOTnove the. bepch marks to the top of the 
cucb (Fig. E-I06). TMs template must be held 
absolutely, plumb in transferring th^fcarjcs; any 
other position will shorten the dfffance and 
make the transferred rrtatks inaccurate. 

6. Float ttiprtar on the walljo the spring line of the 
curved part of the wall;' lay tile on this. Install aff 
lines and markers at the same time,' talcing care 

y to keep the handrail true tp grade within l / 8 inch 
- (0.3 .centimetre) (surface No, ,5 in Fig.' E-I02). 

7. After establishing the new grade line, float mor- 
tar on<the back surface of the^handrail (surface 
No. 6 in Fig. E-I02)' Lay tile, using template No. 
5 (Fig. E-I07). ' , * 



NEW 8ENCH MARK 




Fig. Ej^B. Template No; 4 



TEMPLATE 




NOTCHED 
FLOAT STRIP 
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Fitf, Er105. Template No. a 



Fig. E-107. template No. 5^ 
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8. Float mortar on the top surface of the handrail 
.(surface No. 7 in Fig. 102). Use template No. 6 
for this step (Fig. E- 108). BecaWthc top of the 
Jiandrail is usually only x h to 2 inches (1.3 to % I 
centimetres) above the~water line, this surface 
1 must be absolutely level. It is the most critical 
leveling job- in working on a swimming pool. 

. Completion of Curb , 

The curb of the, pool should be Completed as 
follows: 

1. Set float strips and screed spots on the back sur- 
face of the curb (surface No. 8 in Fig. E- 102). 
Use template 'No. 7 (Fig. E-I09). ' . * 

2; Float mortar on the back surface of the curb, 
. * and lay tile on this surface.. 

3. Float mortar an the curb deck, and lay tile on 
, 7* tlifs surface. , . 

Completion of Sides 

A scaffdld is needed to float* and lav tiles on the 
sides. The work is begun at the top of the sides, and 
the scaffold i£ lowered as work progresses. The recom- 
k mended steps are as foHows: \ 

1. Using, the plan of the pool, establish points cor- 
responding to A, B, and Con Fig. E- 1 10. 




* 



2. >1ake a template tt) fit the radius of curvature at 
the bottom of the pool at each of these points. 

3. Run mud screeds from points A, B, and C, 
• allowing them to set before proceeding. 

4. Screeds that run from points A, B, and C are too. 
far apart to float from, but cutting templates to 
run screeds at every convenient place on the 
curved walls would' be impractical. Therefore, 

. holding a wire taift and moving it along the hard 
screeds, cut and form additional screeds at the 
desired places between points D and E on the 
shallow end of the pool, AJind B and B and C on 
the long side walls, and F and G on the deep £nd 
walls. Sidewalls and end walls must be continued 
to form a/i accurate intersection in the corners of- 
the pool. 

5. Float the mortar, and set the tile; lower the scaf- 
fold whenever necessary for convenient reaching. 

• . t Racing Lanes 

The tilesetter often has difficult) in keeping the rac- 
ing lanes straight because of the rampiog v)f the floors 
of the pool. The following procedure is a simple and 
sure -way to accomplish this job: 

1. Fasten a 2 b> 4 inch (5.1 b> 10.2 centimetre) board 
securely at each end of the pool (Fig. E- 111). 

2. Lay out racing lanes (or any other lines to be 
extended) on these pieces, as at H, J, K, and H\ 
J', and K'. s 1 

< 3. Pull a wire tight from one end of the pool to the 
other, over the center of the racing lane. 

SIDE ELEVATION- - . 

H B 




Fig. E-108. Template No. 6 



FLOAT STRIP 




SCREED SPOT 



Fig. E-109. Template No. 7. 
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Fig. JS-110. Plan of swimming pool 
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2 BY 4 IN 
15 1 BY 10 2 CM)' 

r-BOARO WIRE 



SIOE ELEVATION 



. 2 BY 4 IN 
f5 1 BY 102CM) 
PULLEY BOARD- 





PLUMB' BOB' 




1 to V * IN 
{2 5 TO 3 2 CM) 
OF MORTAR - 

t 




Fig, E-1 12,?Establishing the correct level 




Fig .E- 1^1 1 Plan of swimming pool, showing racing lanes 

t 4 f asten a plumb bob to this wire so it can be 
adjusted for "height and moveifalong the wire 
from one end to the other I his can be done with 
a guHc) or safet\ pin. ; 

5 \djust the plumb bob for height, and move it 
along the wire, marking the bottom and the 
walls of the pool U*ese marks.should be made 
close enough to ensurcNiat the lanes are straight. 

Residential Pools 

Most residential pools have a coping and narrow 
band of tile at trje water line. Both the coping and the 
band of tile arc installed by the tilesettcr,. The recom- 
mended procedures for installing the coping and tile 
are as follows: * > . 

I Check the sides of the pool for'traightness and 
the top of the pool where the coping is to be set 
for levelness. Mark thc in and out and high and 
low area*' 

2, Ensure that the copmg is |ev*L Using a water 
level, establish level marks on the sides of the 
pool 8 to 10 feet (2,4 to 3 metres) apart -and 3 to. 6 . 
inches (7,6 to 15,2 centimetres) beloU' the point 
where the bottom edge of. the tile is la be (Fig 
E- 1 12). • . 

* »3, Cut a gauging strip* which is held at the water 
level marks, to establish the correct level for the 
screed sticks to float the mortar for the coping 
(Fig. E-M2). ' * ' 

- 4 Float the mortar for the coping (Fig. E-l 13).* 




6* 



Fig. E-113, Floating the mortar for the coping 

5. Trowel the surface, and set the coping- in place 
(Figs, E-l 14 and E-l 15). The coping is set % inch, 
(1, 9 centimetres) beyond flic side of the pool to 
allow for tile and mortar (Fig.* I>| 16). 
Float the mortar for the tile using the roller- 
skate template (Figs. E-l 17 and E-l 18). The 
roller-skate template can be used with a small 
level to ensure that the mortar and tile under the 
coping are plumb (Fig. E-l 19).' 
7- Set the tile under the coping with a pure coat of 
portlartd cement (Figr^ E-120). 

8. CjVouI the joints of the coping. Use a copper 
metal mask (Figs. E-I2I, E-l 22, and E-I23J. 

9. Grout the tile; the joints should he fully compacted. 
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UNIT, E - SPECIALIZED JOBS 
. TOPIC 13 - SWIMMING POOLS . . 

I 

Study Guide 1 \ 

Determine the correct word for each numbered blank in the sentence, and writ^lt in the corresponding 
blank at the right. s , 

, 1. The tilesetter should first study the swimming pool J_ khd carefully note the ' I: - 

details. ' • . , 

2. A full-^e detail skgtch is made ofohe _2^, 3 , and scfim gutter. * 2. I_ 

3. ' In general, tiles are set" from iRe of tfte pooft&ward the ^5^. - 4. 

t 5| 5. 

4. Gr^de marks m^y be established at about _6_ inch(es) d.own on the walls* of the * 6. . l 

pool. , * • 

5. At theuime the face of the.curb is laid, _7_ markers and _8_Jane markers are laid *> 7. 

' also. , . . .8. _^ 

6. When being established, grade marks should be not more than _9_ feet apart. 9. ^ 

7. The purpose bf checking the sides of the poof is, to find any J0_ or 1 1- areas. 10. 



Water level marks are set 12 to 13 feet apart. ♦ 12. 

' ' . ' ' . 13. 

9. The mortar for the 14 is floated -first. , . ' ■ 14. 

10. The coping projects a minimum of 15 ' inch(es) beyond the side of the pool. ; 15. 
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UNIT E — . SPECIALIZED JOBS. 
TOPIC 14 - FOUNTAINS 



This topic is planned to provide answers to the following questions: 



. ' • How is a fountain Ujd out for Jilework? 

• What are the. recommended procedures for 

A fountain is generally the focal poW of a patio, 
sunroom, park, or garden. It should be 1 a work of art - 
that beautifies and enlivens the area'(Figs, E- 1 24 and 
•E-l 25). Therefore, it should be installed with effi- 
ciency and accuracy. The construction of a fountain 
can give the apprentice tilesetter experience in several ' 
phases, of titeseuing, including work on layout, arch 
forms, and tile installation. 

Every fountain installation requires.some variations 
in procedure. The procedures listed in this topic are 
based'on the plans illustrated in this topic; they are 
also based on principles of/good layout. These princi- 
ples can be applied to the'^onstruction of any fountain. 
The methods described here allow the tilesettej to 
improvise so' as to make the job easier and more 
accurate. ' 6 

Setting the Corners 

The first step in working on a fountain such as the 
one illustrated in Fig. E-I26 is to complete the walls of 
the square corners. The recommended procedures* a re 
as follows: 

I. Study the plans and specifications, and check the 
rough concrete form of the fountain. Determine 
4 the correct size of the installed structure. Allow 
. for Jhe addition of tile apd mortar on the inside 



tiling a fountain? ' 

and outsfde of the fountain. The overall rough 
dimensions should be 2 inches (5. 1 centimetre^) 
Itfss than the finish dimensions to 'the outside of 
the concrete form and 2 inches (5. 1 centimetres) 
more than the finish dimensions to the inside. 
The concrete form itself is 4 inches 1 1 0.2 cen- 
timetres) wide. • 

2. Apply the scratch coat and the plumh coat (if 
necessary). » * - 

3. Determine the floor or walk level of the faun- 
tain, and set mortar screeds about 2 inches (5. 1 
centimetres) wjdc inside and outside thf fountain. 

4. Build the wopden frame to 'inside finish dimen- 
sions. It must be perfectly square (Fig. E-I26). 

5. * Place the wooden square inside the fountain. 

Strike diagonals to find the center point of the 
fountain; then, determine the ^nte'rlines. and 
check them against the sides <3f the wooden 
square with a framing square to ensure that they 
are perpendicular. jp 

6. Set float strips inside the fountain, fiet them so 
as to allow for the thickness of the tile between 
the strip and the wooden square. * 

7. Float the inside corners, of the walls," checking 
the openings for the arcs to ensure that they con- 
form to the. finished dimensions on the plaits 
(Fig. E-F27>. Set tiles on the inside corners. 




See color reproduction on page 133 
Fig. E-T24, Til$d fountain (private residence) 



See color reproduction 
Fig. E-125. Circular fountain/ (Los Angeles 
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on page 134, 
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WOOD FRAME 



WOOD GAUGE 



Fig. E-126. Rough dimensions of fountain 

&. Set flpat strips on the outside of the fountain. In 
this fountairf the finish dimension of the wall is 6 
inches (15.2 centimetres). The thickness of tile,on 

. V the outside curb measures y« inch (l centimetre). 
I- Subtracting the thickness of the tile from the 

^ finish dimension gives 5% inches (14. 3 centime- 

t \ tres), the distance between the face of the tile on 
the inside curb and the face of the float strip on 
the outside curb. Therefore, make a wood gauge 
5 s /% inches (14.3 centimetres) long*. 

9. Float the outside corners, and set the tiles. 



Setting the Curved Walls 

t6 layout of a curved fountain wall is similar to 
'that of a curved*arch. With a fountain, tlje shape§ are 
laid out on a plan view, but the methods are the same 
as those used for laying out arches In an elevation 
view. The recommended procedures are as follows: 

1. Draw a full-size plpn of the inside circular curb, 
checking the plans for the dimensions needed to 
lay out each segment. Then, ejytend the radius so 
as to draw in the outside of .the curb. T\\c thick - 

f ness of the wall must be determined from the 
plans; in this fountain'the thickness is 6 inches 
(15.2 centimetres) (Fig. E-12$/ ~ ' 

2. After the entire layout is confpleted, determine 
* % .the cuts needed, and cut the tiles for-the inside, 

top, and outside of the jcurb. * 

3. Construct a wood float for floating the-curved 
wall (Fig* E-128). ftlainteirf the center of the cir- 

• cle by placing a pin at the appropriate point in 
the wood support. 

4. Float the inside.^nd outside.of the curbs, and set 
•tile. * 



ij 6 



WOOD 
SUPPORT 



WOOD FLOAT 




Fig. E-127*. Finish dimensions of fountain 



5. Float the tops of all the curbs, and set tile. 

6. Grout all the'joints. 

Setting the Center 'Section 



' The center section is put in after the wall of the 
fd%ntain is completed. Use the following procedure: 

L Set lh% forms around the water pipe (Fig. E- 
1 29). For this fountain the forms will be 4 by 4 
by 6; inches- (10.2 by 10.2 by 15. 2 centimetres) 
and 16 by 16 by 5 inches (40.6 by 40.6 by 12.7 
centimetres). Check to ensure that the forms are 
square with the inside walls of the fountain. Pour 
the concrete. * ' 

2. Float the surfaces, and set tile/ 5 

3. Lay the tile on the«floor of the fountain in a 
straight or diagonal pattern. The floor must 
slope toward the drain. ^ 4 

4. Grout the remainder of the joints. 




6 IN. 
(15 2 CM)' 



Fig. E-128. Detail of wood float on wall 
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UNIT E — SPECIALIZED JOBS ' ' 

• ' ' ' , . . : * • f 

TOPIC 14 - FOUNTAINS / • /_ • . , , 

% " Study Guide > 

Determine the correct word for eacll numbered blank jn the styitencfe, and write it in the corresponding 
blank at the right. * : \ 

I. When %-inch (1-centimetre) 'tile is used, the outside rough dimeiasiohs of the struc- I. 

. ture can be estimated to be -_l_^ inches) smaller'than the _2_ dimensions. - 2. , 



2. The purpose of finding \he^ correct floor level is to set Jj_, which should be about 

4 indj(es) wide. 1 
* 

3. After the dimensions have been checked, the next procedure iti tiling a fountain is 
to apply the _5_, _6_. m 

4. A- wooden square built to fit inside the fountain is constructed to fit the* 8 
dimensions from the plans. * 

5. As soon as the wooden square is placed inside fhe -fountain," the _9_ of the fountain 
should Jbc located. « 

v ■ i ^ 

6l Float strips on the inside walls are set to aljaw for the 10 of the M 1* between the 
strips and t the Square. » * ~~ ~~~ 

7. To determine the. correct cut& fo* the circular t:urb, the tilesetter should,prepare^(n) 

12^ - 13 \4 V ' ; I • 

3i 

c ■ . ■•. • t 

8. The size of the wood gauge for floating the. outride .wall of the fountain js fleter- 
mined by subtracting the thickness of the * 15 from the 16 17 of the wall. 



3. 
4.. 

5. 

6. - 

7. ' 
8 V 

9. 
10. 



12. _ 
. 13. _ 
14. _ 

15..' _ 

* 16. _ 

• 17. ■_ 



9. When the fountain walls are curved, the first surface on which to set tile is the 18 18. 
^phe curbs'. , * 4 {' ' 

10. Mortar is floated on a curv.ed wall by means of a(n) 1§ 20 . 19. 

« > v r 
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UNIT E - sIpECJALIZeD JOBS' 
.TOPIC: 15 - TILE STAIRS 

• , ' "0 . 'v , j 

. • This 16 pie/ is jila^ neb* to provide answers to the folloSving questions: 

. • What- are 4pe different types oi\ stairways? 
^ • • How is t/lp laid out on a stairway? » ^ 

• vVhatJs thtf Recommended method of tiling, a stairway? 

Stairways' usually are biril/in riieir rough; forjn b\a 
carpenter oc cement mason/ SamQtimes;vthey. are n^t 
built, to receive tile, even though' they are intended t< 
belln&hed that way. ThiV-corn potent tilesetter shouh 
know, from looking a^thfe layout of a stairway if jhe 
construction is accurate/and if sufficient clearance is 
pmvid^d for the tile -that is to b£ set. Apprentice tile- 
setters must learn the /basic terms and layout proce- 
dures involve^/ a It Wgh they SQt tile over stairways 
that arc designed arjd built by others. 



Sprder Web Layout for # a Circular. Stairway* * 

" .The tllesetter may have, to align the joints of the 
winder stairs frith the joints on the flier stairs. In Fig. 
E-134 an isometric projection, as viewed from point A 
of -the staircase, is shown in view*B. The winder* 
.threads are composed of three 30-degree angles. The 
three angles form a 90-degree angle to the lowfcr riser 



•The 



Types of Stairways v 

two ? most /common types of stairw* 



s are 
tforr/i 
roken 
lihown 
r-turn 

ile l: 

wn in 



straight stairv^s/an<^ platform stairways. PI 
stairways have more than one flight of stairs, 
by a platform. or tending. A straight stairway is 
in Fig. E- 1 30: An M L M stairway with a quart 
landing Is fH&ufn in Fig..E-l3l, and a /douj 
stairway with t/lvo guarter-tunTlandings is shL. st 1M 
Fig. E-132: ;A /"dogleg" stairway is U-shaped|with a 
half-furrt landing (Fig. E r 133).*Circular stairslnay be 
used in m^re Costly homes or in public buildirfes. Cir- 
/cirlar stajrwa^ai^e shown in Figs. E- J34 andT E-135. 

St^irw^ys/may be open or closed on qnefcr tjoth 
sides., ^ri open stairway with a right-hand hafdra^il is 
sh ; o^nliy;Fig./E-l36. ' 1 
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Fig. E-I39. Straight stairway Fig. E-|81. "L^stairway 
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Fig. E-132. "Double L" stairway; 
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Fig. E-133. "Dogleg" stairway 
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Fig. E-135. Circular stairway (type 2) showing flier and 
winder • * 




of the 
joints 
stairs 



2. 
3. 



Fig. E-1 34., Circular stairway #ype 1) 



flier. A recommended method of aligning ^he 
ofljve winder stairs with the joints of the fli^t; 
is as follows: ' s. . v - 

Float the lower riser of the flier step as per V 
layout. 1 
Make a 30-degree template of plywood or any./ .. 
other suitable material. ^ ••■ 

Place the template on the tread with one edgev 
against the lower, riser of the flier. Float the* \ 
riser face at the 30-degree angle. * 
Remove the template and place it on the nexL 
tread with one edge against the 30-degree riser. 
Then float the riser face at the-60-degree angle. „ 
Repeat the' procedure at the *90-degree risftr 
face. * 1 > 

Mark a 1'5-degree angle radial line at the center 
of the 3O-de5r.ee angle template. 
Be sure that tiles on the lower riser of the flier 
step are serin accordance with the layout. 



STRINGER 
NEWEL POST 



Fitf. E-136. Stairway terminology 

8. Place *the template on top of the 30-degree 
tread. At 90 degrees to the face of the riser, 
mark joints on th£ template, stopping at. the 
15-degree radial lme. 

9. Mark joints at 90 degrees to the edge of the 
30-degree nosing^ angle, stopping at the 15- 
degree radiar line. 

■ 10. Use* the template" as a guide for the setting of 
the winder risers. r 
% 1 1. Use the template layout for th^cutting and fit- 
ting of the stair tread tiles. 
12. Ensure that the template layout is the sam^for 
all three angle treads. 

NOTE: The nosing tile should be square to the 
adjacent lower riser. The back tread tiles should be 
square to the adjacerft upper riser. • 

Stairway Terminology 

The stairway parts described below, are illustrated 
Figs. E- 135 'and E-136. , 
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Baluster 

A baluster is a column or rod that is set vertically 
from the tread or the stringer to support the handrail. 
If the-second-floor wellhole is open, balusters will also 
be set across itst>pen edge t * form a«guardrail. When 
the balusters are placed directly on the treads, often 
two- will be placed oh each tread, the shorter one near 
the nosing baluster on the next tread. If the balusters 
, are to be set outside the treads, two stringers must be 
provided. In this case the outside one is called the 
"face" stringer. The balusters fit into the space 
betweeri trie two stringers. Blocks are set into this 
space so as to form, pocket? into which the balusters 

Balustrade 

A balustrade is a row of ba!usters~topped b> a rail. 
Flier 

A flier' is any one of a flight of steps where .the 
planes of the risers are parallel to each other andjhe 
treads are equal in width from end to end. 

Flight t - 

'A flight is \ continuous series of stairs from one 
landing or floor to the next. * 

Landing or Platftftm 

m A landing or platform is the level part of a stairway, 
deeper than a stepNponnecting one flight of stairs with 
another. 

Newel Post 

A newel post' is the principal post at the foot of 
straight or p^tform stairs or a secondary one at a 
landing. In a circular staircase the' newel may be a 
central upright post about w*iich' the steps, wind. The 
newel pqsf usually is placed on the floor, in which case 
it should be centered on the vertical center, of the first 
riser. When the space at the bottom o£a stairway is " 
limited, the newel post is sometimes placed on .the 
first, second, or third step. In this fase the newel pojst 
is centered on the vertical center of the next riser. 

Nosing 

The rpunded part oft he tread of a stair that pro*- ^ 
jects jpver tRfe riser is called the "nosing. \ 

V 

Riser 

A rifer is the vertical part of a step th^Tcovers the 
space between Heads'. * 

Step * . 

* ;A step consists of a riser and' a tread, f 



Starting 4 Step 

The starting step is the first step in a set of stairs. In 
an open stairway it is usually different from the oth- 
ers.- Three variations are shown in -Fig. E-137. 

Stringer 

The inclined finjsh piece of a stairway to which the 
risers and treads are fitted is called a stringer. If The 
stringer is cut so that its top edge fits the outline shape 
of the risers and treads, ius called an "open" stringer. 
If the risers and treads-are grooved into the stringer, 
so that a side view shows only the inclined stringer 
board and not' the actual treads and-risers, the stringer 
is called "closed" or "housed."* 

Tread 

The horizontal part of a. step is called the tread. 
WellhW 

A wellhole is the framed hole in the floor through 
which a stairway passes or'the open space in a build- 
ing in which a staircase is built (also called "stair- 
well"). In a circular stairway it may be called the/ 
"c^inder." If the face stringers of two succeeding 
parallel flights of stairs are nof located in the same 
vertical plane, the space between them is* sometimes • 
called the wellhole, but it is actually only a part. 

Winders 

The treads of steps used where. stairs arc carried 
around curves or angles are called winders: Winders 
are wider at one end so that they can^e arranged in a 
circular form.' 




_ BULLNOSE 




SWELLED OR CURVED 



Fig. E-137. Three variations of starting steps 
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Layout Terminology 

The construction of a. \yoodcn N 6tairway is a compli- 
cated operation that is most often performed in a mill 
to dimensions specified by workers on the job. Thpse 
dimensions arc obtained by a qarefuJ lay.out proce- 
dure. If the stairs are concrete, with forms*built by the 
cement mason, the dimensions used to build' the forms 
wifl be provided by an equally detailed layput proce- 
dure. Any perspn whgt is to perform work on that 
stairway later must understand the terms used in its 
original layout. The basic dimensions must be checked 
and rechecked frequently because they cannot vary 
throughout the length of the stairway,; all subsequent 
operations nflust be: based on the samfc dimensions. 
Mpst of the dimensions described are illustrated in 
Fig. E-,138. 

* \> 

Total' Rise > 

The vertical distance from finish floor to finish 
poor. is referred to as the total rise. This distance can- 
not be changed once a building has been constructed, 
and it is therefore" a basic measurement to be kept in 
mind at all times. 

» « \ 

Tread Rise 

The vertical distance from the top of a tread to the 
top" of the next is called the trcadLrise. All tread rises in 
a stairway must be the samc'oepause even a small 
variation is noticeable and may cause stumbling. 
Wooden risers coale in sizes of 6/2 to 7 l /2 inched (16.5 
to 19. \ centimetres), but the 7-inch (1 7.8-centimetre) ' 
riser is considered ideal for interior steps. Outside 1 
steps usually have a shorter rise. ^ 

Total Run 

$rhc overall, h6ri/ontal distance occupied b> a run 

of stairs is called the total run. 

* • « 

Tread Run * 

.The tread run is the horizontal distance from the 
face#£onc riser to the face of the next. This does npt 
induce the nosipg. In gQncrqj; 'tread run* plus tread 




rise should not exceed 17'inchcs (43.2 centimetres); a 
tread rise ©f 7 inches (17.8 centimetres)' requires* a 
tpead run of no more than 10 inches (25.4 centiffiQ- 
tres), excluding the nosing. Standard wooden treads 
are \0 ] / 2 to 1 1 inches (26.7 to 29.2 centimetres) wide, 
1 including the nosing. 

Tread Projection <*r Overhang 

The amount by which a tread projects over a riser is 
referred to a$ the tread projection or overhang. This 
amount is the width of the nosing.; 

Line of Travel * 

The line on a curved stairway connecting the pofnts 
at which winders are' oL the same wjdth as fliers- is 
called the line of travel. This line usually is 12 to 14 
inches (3Q.5 to 35.6 ccnt^imcjrcs) from the handrail. 
The radii for laying out thfc winders are shifted so as to 
make the steps assume a reasonable shape a«nd still 
maintain these dimensions (Figs. E-134'an'd E- 1 35). 

Tile Layout 

A recommended procedure for laying out tile orTa 
stairway is as follows: 

. T. Check-plans carefully, noting the shape of the 
starting step and baluster ppekets. If decorative 
^tiles are to be used for risers, the order in which 
they are set and related details should be consid- 
ered. 

2. Determine the total rise and run of the stairs. 
These may be obtained from the plans, but the 
dimension^ should be checked because the plans 
are&seldom absolutely accurate.' 

3. When the total rise and run are known, deter- 
mine the tread rise and tread run by dividing thq 
total rise* by the number of risers ancUthc total 
run by the number of treads. A stairway always 
will have one more" riser than ft will have trrads 
because the floor at the top of thfc stairway is not, 

, con^idcred^o be a tread. These dimensions wifl 
be important for you' to know, as slight varia-* 
tions*in the rough stairway should be compen- 
sated for when rile is placed*. * 
4. .Check the stairway to ensure that the -stains are 
corrcctfy roughed in and that sufficient spa^e his 
• been allowed for the tiles. Notc^any variations 
from the correct tread run and rise, makir\g sure 
they can be evened out in the process of applying 



the tile. 



Fig. E-138. Layout terminology 
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* 5. Make story poles iVrid 2 wi'th the C0rr<&f dimen- 
sions for the treads and risers (Fig. E-I39).*Mark 
- off spaces with dividers. . * 

The stairway can also be laid outTor .tiles tiy using a 
spirit level to mark lines along the wajl for the finish 
faces of the treads and risers (Figs. E-l40 thorough 
£-142). This procedure does not require story poles. 

212 V 



V 



FINISH FLOOR ' ' 

a * 

STORY POL^ 1 



STORY POLE 2- 




-FINISH -FLOOR 



Figr £-139. Tile stairway laid out withsjory froles 1 and 2 




Fig. £-140. Marking with spirit level - . 

Tile Installation 

* »Thc recommended procedure for. setting rile- on a 
stairway by using story poles is as follows: 

1. If the stairway is mad<* of wood, cover it with 
waterproof .paper. Apply £ suitable to*rc mesh, 
followed by the scratch coat. Jf the stairs are; 
concrete follow a recommended ■ preparation 
procedure. 

2. As shown in Fig. E-139, drawlinc AB on the 
wall, at the levql of the upper finish floor.. Use 

k story pole 2 to determine the correct height for 
point B, and check to ensure that the line is level, 
transfer the tread spacing from story pole. I to 
lint AB, allowing for the thickness of the setting 
bi^d and the tile in determining where to start the 
spacing. * 




Fig. E-141. Quarry tile/risers 




' 4: 



3. 



5. 
6. 

1: 



Fig, 5*142. Quarry tile risej^ and treads 



"Set the top^and bottom risers, checking thcnY 
with the marks on, line AB. lAc a tape dr pole to 
sec that the risers ar.e parallel. Riser tiles may 
exjerad below the finish level of the treads, thus 
avoiding the need for cutting files to fit^xactly. 
V/ith,& tautthalk line, snap line CD from the top 
riser to the hottom rjser. 
-Drop plumb lines from points representing tread 
runs on line AB^to intersect line CD/ These 
points of intersection represent the tops of thfc 
faces of the risers, bothsis kWuh and as to' rise. 
Set the tread nosing at the .top, then the firsjf 
trcati^thcruhc second riser, and cofiti/iue<lov/n 
in this way "to the bottomof the st'aifs. Check 
frequently to scejhat risers and treads are square 
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to the areas, level at the front and back of thfc 
triads, and parallel to .each pther. 

8. Pitch treads % to% indh (0.3 to 0.6 centimetre) 
high at th& back for drainage and e#se of cleun- 
ing. This is particularly irpportant for ah outside 
stairway, but it is usually do'nc'oo other masonry' 
steps as welL A tread should never'be low at the 

■ back, because this gives a pefson ascending the. 
Stairs a feeling of running; 

9. Use story ptale 3, as shown in Fig. -E-143, to 
make sure that all the joints are in a straight line! * 
from the top to the bbttom of the stairs^ 

Some tile^ettcrs set all the. risers first and then 
return to set the treads. Whichever mcthqd is usccCthc 
work should always be started at Ac top of the stairs e 
so that the tilesetter will nop have \p disturb fresh 
work. - * * » f 



straightedge placed on the nosings of a stairway 
should touch each nosing frotp toft tf bolt6m oY the 
stairway (Fig. E-I43)/Thjs is-lhe fixst^sdmade by an 
inspector * when a tile staircase .is jpeing^checked. 




Fig. E-T43. Tile stairway Paid out with story pole 3 



■ * 
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UNIT E - SPECIALIZED JOBS 



TOPJC, 15 -r TILE STAIRS 7 ' / 

« » 

Study' Guide 4 , 

blanfaMhe ^ » Umbeted - blknk P the .sentence, and write u in thecdrresponding 

1, -The horizontal part of a step is called r the 1 i 

2. The riser is the 2 part of a step. 



\ 



• 3. The distance- from finish floor below to finish floor above is called 3 4. 3. 



4. 



4. The line of travel on a curved stairway is set at 12 or 14 inches <30.5 or 35 6 5 S J \ 

centimetres) from the 5 ^ ' . ' " 

5. When risers are parallel to each other.thfe steps are called 6 . . • ' ' 6 ; 

6. The function of the balusters is to support the 7 . ' *~ <J 7 ' 

7. Aijg) _8_ _9_ may be Used in place of a story> pole to lay qut steps. , 8. ' 

8. A peries of steps leading from one floor or'ftmding to the next floor o'r landing 10 L 

. without* an intervening platform, is called a(n) 10 'stairway. - • .' ~ ' 

9. 1 A level -part of a staircase, which Mder than the individual steps, is calledVnV* 
1 1 or a(n) 12 . 5 " , . 



12. 
13. 



10. Tread _]3_ is measured from the face of one riser to the face of the next. ~ 

1 1. Thfe; tread and riser taken 1 together form a(n) R . -. . *' ' ' j 4 

* 12. A term, for ^circular wellhole is a(n)* 15 . * ^ 

-13. The curved projection of the tread ovcrjRc ri£r is called thp 16 .< 16. ' 

14. One means of ensuring that .tile on a stairway i* set to exact dimensions is the use of 17 

. three 17 18 . '* * ^ : '* \ 

,15. A line along 'the wall parallel to the-staircase is drawn from the" 19 riser to the 19 

jsl risec - - . • . — > 2o! : 
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TOPIC 16 - ROMAN TUBS 



This topic is planned to provide answers' to the following questions: 

• How is the basic structure prepared for a tile-lined bath? 

• What is the recommended method of installing a Roman bath? 



The tilesetter will be called upon to la> tile (or 
Roman tubs of ever) size and shape. Each tile-lined 
bath will provide the tilesettcr with a new challenge. A 
jLoman bath, such as throne shown in Fig. E* 144, will 
require the layout skill, of an experienced tilesetter. 

Preparing the Structure 

The tilesetter should chepk the waterproof meVn- 
brane fcir damage if any work has been performed by 
others in and about the area. The membrane should 
be^ tested for leaks. 

,The slope in the {\ojyf of the structure shotild be 
adequate/eft correct drainage. L'iningsand reinforcing 
wire should pc nailed at stapled above the water 1 lint^. 

Installing the Tile 

All cement mortar used in t^e installation pf*a 
. Roman bath. must be mixed with an approved water- 
proofing admiflure. Reinforcing wire should be placed- 
in the approximate center of the mortar bed. I he wire . 
'should extend up the^ide walls bin in no case should 
it leys than. J inch (2*5 centimetres') above the fin- 



ished threshold. The corners at the dam should be 
lapped, and the reinforcing wire should extend over 
the threshold and ledges. * 

The total thickness of the floor mortar must not be 
less than IU inches (3.2 centimetres) at an> point. The 
tile floor should have a minimum pitch of '/i.inch (0.6 
centimetre) per foot (30.5 centimetres) and a maxi- 
mum pitch of Vi inch (1.3 centimetres) per foot (30.5 
centimetres) toward the drain. 

*A ring of absorbent materiarmust be placed around 
the weep holes to keepjhem open when the- finishing 
materials are installed. 

All Corners must be rounded or at angles not in 
excess of 45 degrees. Grout is not acceptable for 
rounding the- corners. Corners that meet the provi- 
sions of the Uniform Plumbing Code are illustrated in 
Fig. E-,145. 

Study Assignment 

Suimkirtl Sjjct i) Vtuithm for the Installation of Tile- 
Unvtl Roman BiltliTuhs (CTJ-R4- 108-64). Lo&^ngeles. 
Ceramic. Tile Institute. Read entire specification. 



WIRE REINFORCING 



CERAMIC TILE FLOOR — 1 
SET IN MORTAR 

SUB^LOOR AND BUILDING FELT*-+ 



2 BY 6 IN (5 1 BY 15.2 CM) 
FLOOR FURRING 




FINISH FLOOR 



2 BY 4 IN 

(5 1 BY 10 2 CM) STUDS 

fOP OF THE LINING MUST 
BE AT LEAST 3 IN (7 6 CM) 
ABOVE SPILL-OVER POINT—* 
OF THE FINISHED RIM<T 



REINFORCEMENT . , 

—•MINIMUM % A IN (0 6 CM)- 
MAXIMUM V7 IN (1.3 CM) ■ 
PER 12- IN (30 5-CM) SLOPE 
TO 2 IN (5 1 CM) APPROVED 
FLANGED DRAIN 

LINING MUST BE PITCHED 
Va IN (0.6 CM) PER 12-IN 
(30 5-CM) SLPPE TO WEEP 
HOLES IN DRAIN. 



WIRE REINFORCING 



WOOD FLOOR JOISTS (DEFLECTION OF 
FLOOR SYSTEM LIMITED TO 1/240 OF 
SPAN UNDER DEAD PLUS LIVE LOADS) 

' u S . 



Fig. E-144. Construction of Roman bath 
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UNIT E - SPECIALIZED JOBS ' < \ ' 

TOPIC 16 - ROMAN TUBS , . 

t V 

' * • 1 

^ Study Guide ♦ . 

Determine the correct word for each rlumbcrcd blank in the sentence, and write it in the corresponding 
blank at the right. * ' 

v , r u - • •• •• 

1. The maximum pitch for a tub floor is inch(es) per f<?of toward the drain. I. 

2. A ring of J2_ material must be placed around the weep holes in the drain^ 2. . 

3. The total thickness, of the floor nrtortar. must be not less than 3 inch(es). - 3. _1_ 

4. Reinforcing wire shpuld be nailed or stapled 4 the watcrlijic. - • 4. , " 

5. 4l The minimum pitch'foF a Roman tub floor is 5 inch(es) per foot toward the drain. 5. : 



» - 
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ACI 

AG A 
AGC 



AIA 
' ANSJ 
> ASTM 

CSI 

cii 

CTIOA 
FTI 



American" -Concrete Institute 

American Gas Association 

The Associated General Contractors of 

America "i 

American Institute of Architects 

American National Standards Institute 

American Society for Testing and Materials 

The Construction Specifications Institute,, 

Ceramic Tile Institute 

Ceramic Tile Institute of America' 

Facing Tile Institute 



IUBAC 

MIy\ % 
MMSA 

NT MA 

*PCA 
SCPI 1 
TCA 



International Union of Bricklayers and Allied 
Craftsmen 

Garble Institute of America 
Mortar Manufacturers Standards Associa- 
tion 

National Terra//o and Mosaic Associa- 
tion, Inc. 

Portlan^ Cement Association 
Structural CTay Products Institute 
Tile Council of America 
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Fffective communication among those who work in the 
tile trade is most important hlesetters must know the cor- 
rect meaning ol the words the\ use in their trade iThis is 
particular!} important in the construction industrv where 
several trades ma\ have different meanings (op the same 
word. 

Slang words that are used throughout the tile trade have 
been included in this Gl^ssarv. These words are most 
important lor the apprentice tilesetter to understand Slang 
words may varvJYom one geographical area 'to another, 
and instructors and students are urged to suggest additional 
terms through the channels available in their schools. 

I he origins of some ol the defimtfons in the Glossarv are 
indicated in parentheses following the definition. I he desig- 
nations used area.s follows AST M (American Societv for 
Testing and Materials); I CA ( I lie Council ol America), 
CTT (Ceramic Tile Institute), and SS-T-308b (Federal Spec- V 
/ ficat ions 'for Ceramh Tile, Floor, H7/// ( and Trim L'ntts) 

Absorpt\on I he relationship ol the weight ol the water 
a-hsotbed b\ a ceramic specimen subjected to prcsenbett 
immersion procedure to the weight of the dr> specimen, 
expressed in percent (AST M C 242-72) 

Aneferafors Materials used to speed up the setting ol 
mortar. 

\ne9tf)rw\ ftde*aues\ones) Ceramic or fiorfeeramic arti- 
cles, affixed to or inserted in tilework, as exemplilied b\ 
towel hars; paper, soap, and tumbler holders, grab bars, 
and the like 

\cn& and alkali-resistant grout A grout that resists the 
effects of prolonged contact with acids and alkalies. 

Adhesive, tile Organic adhesive used lor bonding tile, to a 
surface Rubber solvents a ltd resin-based and- rubber 
emulsions -can be used as adhesives (TCA) 

Alumina porcelain \ vitreous ceramic w hiteware for tech- 
nical application in which alumina (AI : O0 is the essen- 
tial crystalline phase. (ASTM C 242-7.2) 

Alumina whiteware Any ceramic white ware in which , 
alumina (A l 2 Oi) is the esscntiafcrystalline phase. (AST M 
C 242-72) * 

Angle divider A tool used b\ the tilesetter to determine the 
degree of an* angle to cut. It is used for fitting trim. 




moldings, and fiuonng into corners. A corner angle is 
measured b\ adjusting the divider to fit the corner. 

Backing An\ material u.sed as a base over which a finished 
material is to be installed. o 

Hat king of I. See Featheredgmg tile. 

Back-mounted tile. See under Tile, mounted 

Back wall. The wall facing an observer who is standing at 
the entrance to a room, shower, or tub shower. 

Balanced tuts. Cuts of tile at tfie perimeter of an area that 
will not take full tiles. The cuts on opposite sides of .such 
an area should be the same size. Also, the cuts on each 
side of a^miter should be the same size 

Ball ila\ A secondarv cla\, commonlv characterized by the 
presence oi organic matter, high plasticity, hfgfi^dry 
strength, long vitrification range, and a light color when 
, fired. (ASTM C 242-72) 

Ball nulling, A method of grinding and mixing material, 
with or without liquid, in a rotating cylinder or conical 
mill partially filled with grinding media, such as balls or 
pebbles. (ASTM C 242-72) 

Ba.salt wan 1 . A black ungla/ed vitreous ceramic ware that 
ha*M,the appearance of basalt rock. '(AS I M C 242-72) 

Base One or more rows of tile installed ;ibove the floor. See 
-Cove. 

Basis for acceptance. The method of determining whether a 
lot of ceramic tile is acceptable under certain specifications. 

Beatmg.hlock. A wdoden block used to embed a tiles in a flat 
plane. The method used is called heating m. • 

Be/leek iluna. A highly translucent vvhfteware composed of 
a bod} that contains a significant amount of frit and that 
normal I) has a luster glaze. It is produced commercially 
at Belleek* Ireland. (ASTM C 242-72) 

Bemh mark. Permanent reference point or mark: 

Bisque fire. See Fircu bisque. 

Blistering [he development during firing of enclosed or 
broken macroscopic vesicles or bubbles in a body, or in a 
gla/e or^tfffier coating. (AST M C 242-72) 

Bloik angle. A square .of tile specially made for changing 
direction of the trim. 

Blunging. The wet process of blending or suspending! 
ceramic material in liquid b> agitation. (AS I M C 242- 

•j 
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Body. The structural portion of a ceramic article. This term 
also refers to the material or mixture from which the 
article is made: '(ASTM C. 242-56) 

Bond. The adherence of one material to another. Effective " 
bonds must be achieved* between the mortar and scratch 
coat, betweefi the tile and mortar, and bet>>»CQ s the adhe- 
sive and backing. . \ • 

Bond-coat, A material used between the back of the tile and 
m the prepared surface. Suitable bond coats include pure 
Portland cement,' Dry^set pdrtland cement mortar, latex- 
typo, portland cement mortar, organic adhesive, and the 

, like. ' ; 

Bone ash. Calcined bone that consists essentially of calcium 

phosphate. (ASTM C 242t72) 
Bone china. A translucent china made from a ceramic 
4 whiteware 6ody composition containing a minimum of 
-25 percent bone ash. (ASTM C 242-72) 
* Brick trowel. A trowel .that is larger than the buttering 
trowel. The most popular size u$ed by tilesetters is 5 
inche*(l2.7 centimetres) wide and 11 inches (27.9 cen- 
y* timetres) long. It is used when any preparatory brick 
o ' work has tp be done. Some tilesetters use it for quarry 
and terra cotta tilework. Its greater surface and weight 
are advantageous in the buttering and tapping in of the 
larger tiles. 

Bridge. A straightedge used as a starting finc-for the laying * 
"of tile. The straightedge can be blocked up to support tile 
. * over an opening. ' 

Bright glaze. A colorless or colored ceramic glaze having 
* high gloss. (ASTM C,242-72) 

Bullnose. A trim tile with a convex radius on one edge. This 
tile is oised for finishing the top of a wainscot Or for 
turning an outside corner. 
■ Bullnose corner. A type of bullnose trim with a convex 
radius. on two adjacent edges. " «. 
Bushhammer. A hammer that has a rectangular hedd with 
Serrated or jagged faces. The bushhammer is used for 
roughing concrete to provide a bonq for masonry. 
Butterfly. A slang term jflbr inside corner angles for trim 
shapes such as AB 106, AF 105, AF 200, AK 106, and 
"A U 106. - ' 
Buttering, The spreading of a bond coat (followed by a 
mortar coat, a thin-setting, bed mortar, or an organic 
adhesive) to the backs of ceramic tile just before the tile 
\ is placed. \ & 

lettering trowel. A*lrowel that has a blade 4'/2 inches^! 1.4 



I 



centimetres) wide and 7 inches (17.8 centimetres) long. It 



is use(Frn buttering pufe cement to ttte,-a method com- 
monly used in the eastern states. This trowel is more 
efficient than trje pointer for working7on the larger and 
heavier tiles because more weight can be placed on it. 
Calcine^ A ceramic material or mixture fired to less than 
fusion for use as a constituent in a ceramic composition. 
• (ASTM C 242-72) 
Cap. See Bullnose. 

Casting. Forming ceramic ware by introducing a body slip 
into a porous mold which absorbs Sufficient water from 
the slip to produce a semirigid article. (ASTM C 242-72) 
Casting, drain (hollow casting). Forming ceramic ware by 
* introducing a body slip into an open porous mold, and 
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then draining off the remaining slip when the cast has 
1 reached the desired thickness. (ASTM C 242-72) 
Casting plaster. A fast-setting gypsum plaster that is used 

to anchorjtfSrble to walls, set spots, or mix temporary 

"hot mucT' 

Casting, solid. Forming ceramic fiare by introducing a 
body slip into a porous mold that usually consists of two 
major sections, one section forming the contour of the 
outside and the other forming the contour of the inside 
of the ware and allowing a solid cast to form between the 
two mold faces. (ASTM C 242-72) 

Caulking compound. Waterproof caulking material usually 
•sold in tubes. See also Sealant. 

Ceiling mortar. Extra-rich wall mortar. 

Cement body tilgs. Tiles with the body made frojn a mix- 
.... ture of portland cement and sand. The surface may be 

/ finished with portland cement, spheroids of marble or 

other materials. I 
. Cement-grout. A cementitious mixture of portland cement, 
sand or other ingredients, and water. The mix produces 
a water-reststant, uniformly colored material used fo fill 
joints between tile units. " / 
^Cement pwrtar. A cementitious mixture of pQrtlarid cament, 
sand or other ingredi<5nt$, and w^ter. This mortar k used 
for bonding tile to backup material. N \ 

Ceramic artide. An article having a glazed or unglazed 
body of crystalline or partly crystalline structure, ot o( 
f glass. The body is produced from essentially inorganic, 
nonmetallic substances and is formed either from a 
molten mass which solidifies on cooling or is formed and 
simultaneously or subsequently matured by the effects of 
the heat. (ASTM C 242-72) " [ 

Ceramic mosaic tile. An unglazed tile formed by either the 
dusj -pressed' or plastic method, usually Va to 3 / 8 inch (0.6 
to 1.0 centimetre) thick. It has a facial area of less than 6 
square inches (38.7 sqtefe centimetres) and is usually 
mounted on sheets approximately I by 2 feet (30 by 61 
centimetres) to facilitate setting. Ceramic mosaic tile 
may be off either porcelain or natural clay composition. 
It may He plain, or it, may have an abrasive mixture 

" thro^ughefut. (ASTM C 242-72) 
m Ceramic process. The production of articles or coatings 
from essentially inorganic, nonmetallic materials. The 
article or coating js made permanent and suitable for 
utilitarian and decorative purposes by the action of heat 
at temperatures sufficient to cause sintering, solid-state 
reactions, bonding, or conversion partially or wholly tq 
the glassy state?(ASTM C 242-72) 

Ceramic tile. A ceramic surfacing* unit, usually relatively 

, • -thin in relation to facial area, made from clay pr a mix- 
ture .of clay and other ceramic material, called the body 
orthe tile. The tile has either a glazed or unglazed face. It 
is fired above red heat in the course of manufacture to a 
temperature sufficiently high to produce specific pljysU 
cal properties j^nd characteristics. , / 

teramic whiteware. A fired ware that consists of a g\f&&<\ 
^ or unglazed ceramic body which isjtoAmonly white apd 
of fine texture. This term designates such products as 
chjna, porcelain, semivitreous war$, and earthenware. 
(ASTM C 242-72) 1 _ , f 
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Ceramics. A general term applied to the art or 'technique of 

producing articles by a ceramic process, or to the articles 

so produced. (ASTM C 2#-72) ^ 
Chalk line. Usually cittorr^old coated with chalk. The 

cord is snapped to nparlc a straight line. The chalk line is 

Used to align spots! or screeds. 
Chemical porcelain. Vitreous ceramic whiteware "used for 

holding, transporting, or mixing chemicals. (A'ST^l C 

242-7j^ 

China. g[ glazed or unglazed vitreous ceramic whiteware 
used for nontechnical purposes. This term designates 
such products asdilinerware, sanitary ware, and-arl ware 
when they are vitreous. See zX^Bone china. (ASTM C 
242-72) J l . 

nethod of producing glazed ware by 
body is fired Jo maturity, following 
applied j\nd matured by firing at a 
(ASTM C 242-72) 
China sanitary ward (sanitary plumbing fixtures)^ Glazed, 
vitrified whiteware fixtures having a sanitary service 
function. (ASTM C 242-72) 
Chipping hammer. (A lightweight hammer that comes in a 
variety of sizes. The head and back can be capped with 
tungsten carbidef for durability. It is used by the tilesetter 
to chip excessive material from the backs arjd edges of 
wall and quarry tiles, thus reducing the amount of grind- 
ing work necessary to smooth a cut. . j 
Clay. A natural mineral aggregate, consisting essentially of 
hydrous aluminum silicates. It is plastic when suffi- 
ciently wetted, rigid when dried as a whole, and vitrified 
when fired to a sufficiently high temperature. (ASTM C 
242-72) » 
Clear glaze. A colorless or colored transparent ceramic 

glaze. (ASTIvf C 242-72) , ( 
Cleavage membrane. A layer op 15-pound (7Uik)gram) 
roofing felt or an equivalent t}/pe of construction paper 
or polyethylene sheeting. It is used to isolate a wire- 
reinforced mortar bed from thq concrete substrate. (CTI)? 
Cold joint. Any point in a tile installation where tile and 
* setting bed have terminated ahd the surface harlost its 

plasticity before work is continued. 
Colored grout. Commercially prepared groxit consisting of 
carefully graded aggregate, portland cement, water- 

♦ dispersing agents, plastlcizers, aod color-fast pigments. 
- (CTI) 

Composition tile. A hard tile suffering unit made-from a 
mixture of >chemicals.. The finished surface can be the 
mixture of chemicals or can be marble chips to create a 
ierrazzo finish. The unit is taade hard 'by the set of the 
* ^chemicals. The tile is not fired as in the manufacture of 
/ceramic tile. (CTI) 

Conductive mortar.* A tile mortar to which spetific-electfi- 
cafl conductivity is impartednhrough the use of conduc- 
tive additives. (TCA) * 

Conductive tile. Tile made from special body compositions 
or by methods that result in specific properties of electri- 
cal conductivity while retaining other normal physical 

„ properties of ceramic tile. (SS-T-308b) 

Contaminated. Tile stained as a result of carton and tile 

• being saturated by moisture, oils, solvents, or other _ 
materials. * * 



Control joints. See Expansion joint. 
Conventional installation. The method of installing ceramic 

tile with portland cemdnt mortar. 
Corilierite porcelain. A vitreous ceramic whiteware for 
technical application in which cordientc (2 MgO-2A I2O3 
5SiO:) is the essential crystalline /phase. (ASTM C 242- 
72) ^ 
Cordierite whiteware. Any ceramic whiteware in which cor- 
dierite (2 MgO2AI 2 C>3-5Si02) is the essential crystalline s 
phase. (ASTM C 242-72) , " 
Cove. A trim tile-unit having- one -edge w^th„a <:oncave^ 
radius. A cove is used to form a junction between the 
bottom wall course and the floor or to form an inside 
corner. (TCA) 

Cove base (sanitaryj. A trim tile having a concave radius on 
one edge ancha convex radius with a flat landing on the 
opposite edge. This base often is irsed as the only course 
of tile above the floor tile. 0 t 
Covering power. The ability of a- glaze to uniformly and 
, completely cover the surface of the fired water. (ASTM 
Q 242-72) 

Cracked tiles. Tiles that have been cracked into one or 
more pieces usually during the bea<ing-in process of 
-0 installation. These will show up as hairline cracks. 
Crawling. A parting and contraction of the glaze on the 
surface of ceramic ware during drying or firing, resulting 
in unglazed areas bordered by coalesced glaze. (ASTM 
~C 242-58T) 

Crazing. The crocking that occurs in fired glazes or other, 
^ceramic coatings due to critical tensile stresses. (ASTM 
X 242-72) 

*Crow hop, A slang term used to describe tile joints that are 
out of alignment. • 

Crystalline glaze. Glazed tile with an extra heavy glaze pro- 
duced for use on (iounter.fops and light-duty floor sur- 
faces where abrasion or impact is not excessive. .(CTI) 

Cushion-edged tile. Tile on which the facial edges have a 
distinct curvature that results in a slightly recessed joint. 

Dago float. A siang term used to describe the use of a fresh 
mortar screed in lieu^of float strips to rod floor mortar. 
This method is dommonly used in floor work. Italian 
terrazzo workers use this technique to align "concrete" 
for placement.of Ijjiass or aluminum strips to the desired 
grade. • 7 

"Dago stick. A slang term used by tilesetters when referring 

• to a small piece of wood used to rod off mortar that has 
been applied to fill the- holes caused by tfie removal of 
float strips. 

Deck or floor mortar. Mortar commonly used for decks or 

• floors. It consists of sanjf and regular portland cement 
mixed 'with water to a firm consistency'. 

Decorated. Adorned, e^cll ished, or maHe^nore attractive**. 

by means of color or surface, detail. (ASTM C £42-72) 
Decorating fire. See Fire, decorating. 
Decoration, inglaze. A ceramic decoration applied on the 

surface of an unfired glaze and matured 'with^tie glaze. 

(ASTM C 242-72) 
Decoration, oVerglaze. A ceramic, or metallic decoration 

applied and fired on Jhe" previously glazed surface of 

ceramic ware. (ASTM C 242-72), 
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Dei oration, underglaze. A ceramic decoration applied 

. directly on the surface of eeramie'ware and subsequently 
covered with a transparent glaze. (ASTM C 242-72) 

Deiorutive tile. Tile witLa ceramic decoration on the, sur- 
face. (See headings under Dei oration.) 

Deformation eutectic. Sec Eutect it. (Information. 

Delft ware A calcareous earthenware having an opaque . 
white gla/e and monochrome overgla/e decorations. (If 
was produced originally in Delft, Holland.) (ASTM C 

- 242-72) 

Dolomite. The double carbortate of lime and magnesia hav- 
ing the general formula CaCO» MgCAu (ASTM C 242- - 
* 72) * 

Dope coat. Neat cement applied to the setting bed, 
Double buttnosv. A type of trim with the same con\ex 

radius on two opposite sides. 
Drain rusting. Sec Castings dram. 

Dr\ edging. ^^ough edges and corners of gla/ed ceramic 
ware due to insufficicnLgla/e coating. (ASTM C 242-72) 
Dry mix*. See hoi ess. dry. ~ ^ 
Pry pressing. See Pressing, drv. 
Dry proi ess. See Process, <fr\\ 

Drxtng. Removal, by evaporation, ol uncombined water or 

* otber volatile substances from a ceramic raw material or 
product. The process can be expedited by heating at low 
temperatures. (ASTM C 242-72) 

Dn-set nwrtar. A water- retentive hydraulic cement^ mor- 
tar usable* with or without sand. When uhis mortar is 

„ used, neither the tile nor walls have to be soaked during 
the installation process. 

Dimting. The cracking that occurs in fired ceramic bodies 

. as a result of thermally induced stresses. (ASTM C 242- 

.72) 

Dusting. The application of dry port land cement to a wet 
floor or deck mortar surface. A pure coat is thus formed 
by suction of the dry cement. 

Dutchman. A cut trie used as a filler in the run'of a wall or 
floor area. 

Dynamite. A slang tcrm^uscd by tilcsetters wh&n referring 

to a mortar accelerator. 
Eagle beak. A 6 by M \f\ch (15.2 by 1.9 centimetre) outside 

corner trim srufpe. 
Earthenware. A glazed or unglazcd nonvitrcous ceramic 
. whitewarc. (ASTM C 242-72) 

Eilge*b.onded tile. Sec Pregrouted tile. < * 

. Eclge*mountecl tile. Tiles assembled into units or sheets and 
bdnded to each other at the edges or corners of the back 

* of the tiles hy an elastomcric or resinous material which 

* becomes an' integral part of the tile installation. Units or 
sheets must ipcct criteria of back-mounted sheets. Sec 
Mounted tile. 

Efflorescence,. Jhc residue deposited on the surface of a 
material by the crystallization of soluble salts. 

£gg&teil. The texture of a fire glaze similar in appearance 
to the surface of an eggshell. (ASTM C 242-72) 

Electrical porcelain. Vitrified whitewarc having an electri- 
cal 'insulating function. (ASTM C 242-72) 

Embossed, Decorated in relief on the surface of the ware. 
(ASTM C 242-72) , * 
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Engolw. A slip coating applied to a ceramic body for 
imparting color, opacity, or other characteristics. It sub- 
sequently^ covered with a gla/e. (ASTM C 242-72) 

Epoxy adhesne. A two-part adhesive system employing 
epoxy resin and epoxy hardener. It is used for bonding 
of ceramic tile to backup materials. • * 

Epox\ grout. A two;part grout system consisting o[ epoxy 
resin and epoxy hardener, specially formulated to hava 
impervious qualities, stain, and chemical resistance. It i? 
used»to fill joints between tile units. 

Epo.\ \ mortar. A two-part mortar ^system consisting of 
" epoxy resin and epoxy hardener. It is used to bond tile to 
backup materialjyhcrc chemical resistance of high bond 
strength is a consideration. 

Epo\\' resin. An epoxy composition used as a chemical- 
resistant setting adhesive or chemical-resistant grtmt. 

Equilibrium eutectic. Sec Eutectic, equilibrium. 

Eutettu, deformation. A composition within ,a system of 
two or more components. When heated under specified 
conditions, the composition develops sufficient liquid to 
cause deformation at the lowest temperature possible. 
(ASTM C 242-72) - T ' 

Euu\tu, equilibrium (eutettu). A composition within any 
system of two or more crystalline phases. I he composi- 
tion melu completely at the lowest temperature possible. 
(ASTM C ^ 

>E.\pansion joint. A joinTthrough the tilevmortar, and rein- 
forcing wire down to the sub&rrate^ 

Extra-dutv tile. Sec Special-purpose tile. 

Extruded tile. A tile or trim unit that informed when plastic 
clay mixtures arc forced through apug mill opening (dicf 
of suitable configuration, resulting in a continuous rib- 
^ bon of formed clay. A wire cutter or similar device is 
then used to cut the ribbon into appropriate lengths and 
widths of tile. (TCA) ' * 

Face-mounted tile. Sec Tile, mounted. 

Facial defect. That portion of the facial surface of the tile 
which is readily observed to be nonconforming and 
•which detracts from the aesthetic appearance or sei^ 
viceability^of the installed tile. 

Faience mosaics. Faience tiles that arc less than 6 square 
inches (39 square centimetres) in facial area, usually % 6 

t to % inch (0.8 to I centimetre) thick and mounted' to 
facilitate 'installation. (ASTM C 242-72) 

Faience tiles. Glazed or unglazcd tiles, generally made by 
the plastic process, showing characteristic variations in 
the face, edges, and glaze. These variations produce a 
handcrafted, nonmechanical, decorative effect. The tiles 
range in size from 6 by 6 inches (15.2 by 15.2 centime- 
tres) to 12 by 12 inches (30.5 by 30.5 centimetres). 
(ASTM C 242-72) 

Faience ware. Formerly, a decorated earthenware with an 
opaque glaze. This Jerm now designates decorated earth- 
enware with a transparent glaze. (ASTM C 242-72) 

Fan or fanning. Spacing tile joints to widen certain arcas^so 
they will conform to a .section that is not parallel. 

Featheredging tile (mitering). The method of chipping 
away th^c body from beneath a facial edge of a tile in 
order to form a miter. 

Feature strip (dei orated liner). A narrow strip of tile that 
has a contrasting color, texture, or design. 
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Feldspar, A mineral aggregate consisting chiefiv o^micro- 
eline, albite. and anorthite. (ASTM C 242-72) 

Field tile. An area of tile covering a wall or noon The field 
is bordered by tile trim. 

Fifty-fifty- See Spacing mix. 

Filler. *See Spacing mix. 

Fire, hisque. The process of kiln-firing ceramic ware prior 
* to glaring. (ASTM O 242-72) 

Fire, decorating. The process of firing ceramic or metallic^ 
-decorations on the surface of glazed ceramic ware. 
(ASTM C 242-72) 
Fire t glost. The process of kiln-firing bisque ware to which 
^ glaze has been applied. (ASTM C 242-72) 
'Fire, single. The process of maturing an unfired ceramic 
0 body and its glaze in one firing operation. (ASTM C 
242-72) 

Firing. The controlled heat treatment of ceramic ware in a 
kiln or furnace, during the process of manufacture, to 
develop the desired properties. (ASTM C 242-72) 

Firing range. The range of firing temperatures within which 
a ceramic composition develops properties whichjendcr 
it commercially useful.. (ASTM C 242-72) ^ 

Flakes. Irregularities left on the .edge of the tile mainly due 
t6 the use of machine cutting too/s. Such tile Is described 
as flaked. 

Flat trowel A trowel used in conjunction with the hawk for 
the transferring of mortar from the mtfttarboard to^he" 
wall or to other vertical surfaces, tt is frequently used for 
spudding pure cement on the finished float coat. The 
fiat trowel also is used for spreading mortar on floor 
surfaces before tiles are set. 
Float coat The final mortar coat over which the neat coat. 

pure coat, or skim coat is applied. 
Float strip A strip of wood about !4 inch (0.6 centimetre) 
thick arid I l A inches (3.2 centimetres) wide. It is used as a 
guideHo^ajjgn mortar surfaces. t * % 

•Floating. A mctKo^t^sing d straightedge to align rrtotf&r . 
with the float* strips or sxrrec^s^This technique also is 
called dragging, pulling, rodin^ngT^^odding off. 
Flux. A substance that. promotes fusion in iTgiv^Trraramic 
mixture. (ASTM C 242-72) 

Forming. The shaping or molding of ceramic ware. (ASTM 
C 242-72) ■ 

Forsterite porcelain. A vitreous ceramic whitewarc for 
technical, application in which forsterite (2MgO SiO : ) is 
the essential Jcrysla Mine phase. (ASTM C 242-72) 
Forsterite xvhitwvare. Any ceramic whitewarc in which 
forsterite (2 MgOSiO : ) is the essential* crystalline phase. 
(ASTM C 24^-72) 
Freehand floating. The application of wall mortar without 
the use of guide screeds. This technique is used by spe- 
cialists when they are setting glass mosaic murals. • 
FriU A glass ? which contains fluxing material -and is 
employed as a constituent in a glaze, body, or other 
ceramic composition. (ASTM C 242-72) ' 
Fritted glaze. A glaze in which a part or ali-of the fluxing 

constituents arc prefused. (ASTM C 242-72) 
Frostproof tile. Tile produced for use where freezing and 
thawing conditions occur. (CTI) 



Furan mortar. A two-part mortar system of furan resin and 
furan hardener used for bonding tile to .backup material 
where chemical resistance of floors is important. 

Furan resin. A furan resin composition used as a chemical- 
resistant setting adhesive or chemical-resistant grout. 

Furan resin grout. A two-part grout system of furan resin 
and furan hardener used for filling joints between quarry 
tile and pavers where chemical-resistant properties arc 
required. 

Furring. Stripping used to build out a surface, .such as a 
studded vyall where strips of suitable size arc added to 
the studs to accommodate vent pipes or other fixtures 

, (TCA) , , 

Fuslon^Thc process of melting; usually the* result of inter- 
action of two or more materials. (ASTM C 242-72) 

Gauging trowel. A trowel that is larger than the pointing 
trowel but smaller than the buttering trowel. Tilcsettcrs 
prefer the 3!4 by 7 inch (8.2 by 17.8 centimetre) size. 

Glass mosaic tiles. Tiles made of glass, usualfy in sizes not 
over 2 inches (5. 1 centimetres) square and Va inch (0.6 
centimetre) thick, mounted on sheets of paper. The 
^sheets usually arc- 12 inches (30.5 centimetres) square. 

Glaze. A ceramic coating matured to the glassy state on a 
formed ceramic article. The term glaze also refers to the 
.material or mixture from which .the coating, is made. 
Bright glaze. A high-gloss coating' with or without color, 

(ASTM G 242-56) 
Clear glaze. A transparent glaze with or without color. 

* (ASTM C 242-56) 

Crystalline glaze. A glaze-that contains microscopic crys- 
tals. (ASJM C 242-56) * 

Fritted glaze. A glaze in which a part or all of the fluxing 
constituents arc prefused,- (ASTM C 242-56) 

• Mat glaze. A low-gloss ceramic glaze with or without 

color. (ASTM C 242-56) 
Opaque glaze. A nontransparent glaze with-^Mvithout 
- color. (ASTM C 242-56) 

Raw glaze. A glaze compounded primarily from, raw 
constituents. It contains no prefused materials. (ASTM 
C 242-56) ' 

Semimat glaze. A medium-gloss ceramic glaze with or 
-^^ithout color. (ASTM C 242-56), . 
SpecTttedytfqze^A glaze contairjing'granulfcs 0 f oxides or 
ceramic staTnT^hat^are of contrasting colore. (TCA) 
Glaze fit. The stress relationship-bet ween the glaze and 

body -of a fired ceramic product. (^ST^kC 242-72) 
Glazed ceramic mosaic tile. Ccramic mosaic tile witlTgfi 

faces. (ASTM C 242-72) 
Glazed interior tile. 'A glazed tile with a body that is suit- 
able for interior use and which is usually nonvitreous, 
and is not required or expected to withstand excessfve * 
impact or be subject to freezing and thawing conditions." 
'(ASTM C 242-72) 
Glazed paver tile. See Paver tile. „ 
Glazed quarry tile. Sec Quarry tile. 
Glazed tile. Tile with a fused impervious facial finish com- 
posed of ceramic materials, fused into the body ofuhe 
tile. The body may be nonvitreous, semivitreous, vitre- 
ous, or impervious. The glazed surface may be clear, 
v^hite, or colored. (ASTM C 242-72) 
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Glazed tile, extra-duty, glaze. Tile with a durable glaze that 
is suitable for light-duty floors and all" other surfaces on 
interiors where no excessive abrasion or impact occurs, 
(ASTM C 242-^2)- 

*Glost fire. See Fire, glost: 

Grade. A predetermined degree of slope that a finished 
floor should 'have: 

Grout. A rich or strong cem&ntitjpus or chemically setting 
mix. used for filling tile joints. (TCA) , N 

Grout, colored. See Colored g^out. 

Grout saw. A saw-toothed carbide steel blade mounted on a 

""wooden handle, ft is used to remove old grout. It also is 
used in patching work. C^re should be- taken to prevent 
damage to adjacent tiles. The ctfTHde steerblade is brit- 
tle, and it will shatter if it is dropped or, abused. On the 

t _ front oflhe saw bfade is a spring steel tip. This is used for 
scraping grout out of coolers where the saw blade can- 
not reach. » . * 

Grouting. The pwcess of filling the .tile joints with grout. 
(TCA) . 

Half and half. See Spacing mix. 

Hard screed. A mortar screed that has become firm*. 

Hard tile. Any of the tile products under the jurisdiction of 
• tile layers. Such products do not jnclude resilient tile, 
which is not under the jurisdiction of tile layers. (CTI) 

Hawk. Device used for carrying mortar. Hawks range in 
size from 10 to 14 inches (25.4 to 35.6 centimetres) 
square, but tilesetters generally prefer the I I-inchy (27.9- 
centimetre) square. Most hawks are made of aluminum 
with a wooden handle at the center. A rubber pad fits 
over the handle and covers that portion of the 'metal 
hawk that would come in contact with the hand. The 
hawk should not be held with a hand that is wet or 
covered with lime or mortar.' 

Healing power. The ability of a glaze to heal surface blem- 
ishes during firing. (ASTM C 242-72) 

Heavy-duty tile. Tile suitable for areas of heavy pedestrian 
. traffic. Tile can be specified to meet higher test^values as 
determined by job requirements, but a minimum heavy- 
duty tile test requirement is necessary. \ 

Hollow casting. See Casting* drain. 

Hopped-up mud. Mortar miXed with an acclerato'r. 
, Horizontal broken joints. A style of laying tile with each 
course offset one-half its length. 

Hot mud or hot stuff Mortar miked with an accelerator. 

Hot pressing. See Pressing, hot. ~ \ <• 

Impervious. That degree of vitrification evidenced visually, 
by complete resistance to dye penetration. (ASTM C 

• 242-72)' * • 

NOTE: The tern) impervious generally signifies '7cro absorption, 
exeepj-lorfloor and wall tj|e v which a,re considered "impervious'* up to 
0.5 percemvvai^t^bsorption. \ * 

Incised. Decorated by cutttng-o£jndentth^th^ ware sur- 

face;(ASTM C 242-72} . 
Inglaze decoration* See Decoration* inglaze. * 
Ironstone ware. (Stone china . white granite war<$. Historic 

terms for a durable* English earthenware. (ASTM C 242- 

72) • f - ■ 

Jagged edges. Irregularities left on the edges of the tile 

when hand cutting tools are Used. 



Jasper ware. A vitreous, opaque, colored unglazed ceramic 
ware having white or contrasting relief decorations and 
contaftning^a substantial amount of barite. Originally 

• developed by Josiah Wedgwood. (ASTM C 242-72) 

* JiggejMng- Forming ceramic ware from a plastic body by, 
differential rotation of a profile tool and rpold, the mold 
h^ing the contour of one surface of the ware and the 
fjlofile tool that of the other surface. (ASTM C 242-72) 
Kaolin, (china clay). A refractory clay that consists essen- 
' tially of ,mtnerals of the kaolin group and that fires to a 
white or nearly white color. (ASTM C 242-72) 
Knoikings. The oversize residue obtained in the screening 
' of a ceramic slip. (ASTM C 242-72) 
L tut. A piece of tile cut or shaped to the letter L. 
«*Latex-portland cement grout. A portland cement grout 
j with a special latex additive which results in a less rigid; 
less permeable grout than regular portland cement 
grout. 

.* Latex-portland cement mortar. A, mixture of portland 
cenfcnt, sar\d, and special latex additives. This mortar is 
^ used for bonding tile to backup material. It is less rigid 
t than portland cement mortar. 

Lath. A wood strip or metal mesh, which acts as a back- 
ground or reinforcing agent for the scratch coat or mor- 
tar coat. (TCA) 

Layout stick. A long strip of wood marked at the appro- 
priate joint intervals for the tile to be used. It is used to 
check the length, width, or height of the tilework. A 
common name for this item is idiot stick. 

Leg. A^ile wall running alongside a bathtub or abutment. 
This term sometimes is used to describe a narrow strip of 
tile floor. 

Leveling coat. See Plumb Scratch. 

Light-duty tile. Tile suitable for areas of limited pedestrian 
traffic; e.g., entryways in single family residences. 

• Lugs. See Self spacing tile. % ^ 
Ma/olua. Formerly an earthenware with an opaque luster 

glaze and overglaze colored decorations, but currently 
designating any decorated earthenware with ap opaque 
glaze. (ASTM C 242-72) 
Marble mosaic tile. Tile made of small marble tesserae that 
vary slightly in size, ysually about Vi inch (1.3 centime- 
tres) square and mounted on sheets of paper to facilvfate 
iQstallation. (CTI) 
^Marble tiles. Marble cut into tile sizes 12 inches (30.5 cen- 
^ timetres)i square or less, usually 14 to l A inch (1.3 to 1.9 
centimetres) thick. The finishes may be polished, honed, 
split-faced, and so forth. 
Masking power. The ability of a fired glaze to mask visually 

the body on which it is applied. (ASTM C 242-72) 
Master grade Certificate. A certificate that states that the 
tiles listed in the shipment and described on the certifi- 
cate are made in accordance with TCA 137.1-76/ . 
Mastic. Organic tile adhesive. * 
Mastic grouj. A chemical mixture of organic and inorganic 
ingredients forming a one-part grouting composition 
ShaHs used, directly frdm the manufacturer's container. 
Thisj^uUismore flexible and stain resistant than, 
cement ^outT^^--^^^ 
Mat glaze. A colorless or color^^cignfiic glaze having low 
gloss. (ASTM C 242-72) 

1$ 
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Maturing range 'The time-temperature range within which 

* a ceramic body, glaze,or other composition may be fired 
to yield specified properties. (ASTM C 242-72) 

Medium-duty tile. Tile suitable for areas of medium pedes- 
trian traffic; e g,, entryways in multiple dweljings. 

Hell, To change a solid into a liquid by the applicatipn of 
heat; or the Kquid that results from suclvaction. (ASTM 
• C 242-72) * 

Metal quarry tile rack. Metal pattern used in tile. layout. * 
The rack is used to maintain the correct width between 
quarry tiles.* They can be made to order for special 
patterns. 

Mexican paver tiles. Terra cotta-like tiles. that are used, 
mainly for floors. These handmade Hies vary in color, 
texture, and appearance from tile to tile. They are avail- 
able in squares up to 12 inches (30^5 centimetres), hexa- 
gons, octaggns, and other shapes. These tiles are coated 
with various types of sealers because of their soft absarp- 
, tive characteristics. The sealers protect the surface 
against wear. (CTI) - ** ' 

Moisture expansion. An increase in the dimension or bulk • 
volume of a ceramic article caused by reaction with 
'water or water vapor. (ASTM C 242-72^ 

NOTE, rhis reaction may occur in timciat atmospheric temperature 
and pressure The reaction is expedited b> exposure of the article to 
water or water vapor at elevated temperatures and pressures 

Monochrome decoration. A single color decoration. (ASTM 
C 242-72),. 

Mortarboard. A board used. as a table to hold mortar. It is 
usually 30 inches*(76.2 centimetres) square. 

Mortar hoe. A hoe used for hand-mixing mortar. The best 
type has a perforated blade and a handle about 66 inches 
(165 centimetres) in length. The hoe should be kept clean 
and free of all mortar' so it can be pushed and pulled 
easily through a box of mortar. 
Jgortar mixer. A mixer that is driven by gasoli^j combus- ' 
v tion engines of V/ 2 horsepower or.greater, depending on 
the type of sack mix. Electrically driven mixers are used 
when small batches of mortar are needed. The quality of 
machine-mixed mortar far exceeds that of hand-mixed 
mortar. 

Mortar pumping machine.^A mortar pumping machine' 
used with-the mortar mixer. Mixed mortar is poured* 
into the hopper, and a pneumatic gun forces the mortar 

• through a Ijose. The mortar can be delivered through the 
hose to tilesetters working as high as 13 stores above the 
street. Asbestos fines are added to the mortar as a 
bbnder so that the mortar in^hehose will not separate. 
The plastering gun can be used on the hose x and the hose 
can be used as a hoist. 

Mosaics. Small tijes or bits of tile, stone, or glass, fhe 
materials can be used to form a surface design or an 
intricate pattern. ^ 

Mounted tile. Tile assembled into units o* sheets by suit- 
able rnaterial to facilitate handling and installation. Tile 
may be face-mounted, back-mounted, or edge-mounted. 
Face-mounted tile assemblies mayJiave paper brother 
suitable material applied to the face of each tile, usually 
by water-soluble adhesives so that the- paper can easily 
be removed after installation but prior to grouting of the 

* | joints. Back-mounted tile assemblies may have perfo-. 
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rated paper, fiber mesh, resin, or oth<?i\suitable material 
banded to the back or edges of each tile. Back-mounted 
and edge-mounted tile assemblies must have a sufficient 
exposure of tile and joints surrounding each tile to 
comply with bond strength requirements. Tile manufac- 
turers must specify whether back-mounted and edgo 
mounted tile assemblies, are suitable for installation in* 
swimming pools, on exteriors, or in wet areas. * 
Mud. A slang term for mortar. 

Mullite ponelain. A vitreous ceramic, whiteware for techni- 
/ cal application in which mullite (3AI 2 03-2SiO>) js the' 
. essential crystalline, phase. (ASTM C 242-72) 

Mullite whiteware. Any ceramic whiteware in which mullite 
(3AI 2 03- 2SiQ2) is the essential crystalline phase. (ASTM 
' C 242-72) ' ' 

Murals. Tile installed in a precise area of.a wall or floor to 
provide a decorative design or picture. Glass or marble 
mosaic tiles (tesserae) are made to form a picture or 
design. 'Ceramic tiles are painted and fired to form a 
picture or design. See Decorated and Decoration. 

Natural clay tile, A tile made by either the dust-pressed 
method or the plastic method, from clays that produce a- 
dense body having a distinctive, slightly textured appear- 
ance.. (ASTM C 242-72) 

Neai 9 cement* Portland cement mixed with water to a* 
desired creamy consistency. 

Nbpljeline syenite. A mineral aggregate consisting chieflv'of 
albite, microcline, and^ nephelite. (ASTM C 242-72) - 

Nominal sizes. The approximate facial size or thickness of 
tile, expressed in inches or fractions of an inch, for gen- 
eral reference. 

Nonslip tile. Tile having greater nonslip characteristics due 
to an abrasive admixture, abrasive particles in the sur- 
face, grooves or patterns in the surface, or natural non- 
skid surface characteristics. ] 

Nonvitreous (nonvi trifled). That deg/ee of vitrification evi- 
denced by relatively high waVflbsorptibn. (ASTM C 
~24Z-72) • . - ■ 



nifics more than 10 percent 
ajl tiles, which are considered 
[ percent. 



NOTE. The ternrnonvitreous gencrall 
4 water absorption, except for floor anq 
fc nonvitreous when water absorption 

Notched trowels. Trowels used to apflh!all of the various, 
kinds of bonding materials for'<£ramic tile. They are 
available in the serrated and square-tooth design. The 
teeth are made in various sizes. The correct tooth size 
and depth must be used to apply the thickness of bond- 
ing mortar specified. When the teethjjfccome worn, the * 
trowel has to be resharpened or replaced. 
. Opaque glaze. A nontransparent colored or colorless glaze. 
/ (ASTM C 242^72) 

JOpen time. The pfcriod of time during which the bond coat* 
retains its ability to adhere to the tile and bond the-tile to 
the substrate. 

Orahgepeel A pitted texture of a fired glaze resembling the 

surface of rough orange peel. (ASTM C 242-72) 
Organic adhesive. A prepared organic* material, ready to' 
use with no further addition of liquid or powder, used 
-for bonding tile Jo backup materially the thin-set 
method. The material cures or sets by evaporation. , 
Oven ware. Ceramic whiteware for culinary oven use. 
(ASTM C 242-72) 



Overglaze dec oration. SCe +Dec oration, overglaze^ 

Paper and wire. Tar paper and wire mesh (or metal lath) 
that are used -as a backing for the installation of tile. 

Pager- mounted^ ceramic mosaus. Ceramic mosaic tiles 
mounted on paper. Paper is applied to face -of tile in 
sheets approximately 12 inches (30 centimetres) wide 
and 24 inches (61 centimetres) long. ^ 

Pate dure (hard paste). A F/ench term designating ceramic 
whiteware fired at relatively high temperatures. (ASTM- 
C 242-72) 

Pate tvndre (soft paste). A French term designating ceramic 
whiteware fired at relatively low temperatures. (ASTM 
*C 242-72) 

Paver tile. Ungla/ed porcelain or natural cla> tile formed 
by the dust-pressed method and simitar Toceramit mosa- 
ics ip composition and physical properties but relatively 
thicker with 6 square inches (38.7 square centimetres) or 
more of facial area. (ASTM C 242-72)' 

Peeling. See Orangepeel and Shivering* 

Pencil rod. Reinforcing steel rod»witlfc a diameter of ] / A inch 
(0.6 ceAimetrer). * W * , -J 

PlnsuaL properties of ceramu tile. J hose properties as 

- measured by ASTM tests. 

•Pinholes I m perfections in the surface of a ceramic body or 
gla/e resembling pin pricks. (ASTM-C 242-72) 

Pitted. Indentations in the finished surface of individual 
tiles other than at the corners and edges. The indenta- 
tions are caused by sharp corners on trowels and other 
tools. 

Plastic pressing. See Pressing, wet/ 
Plumb. Perpendicular to a true level. 
Plumb scratch. An additional scratch coat that has been 
applied to obtain a uni^rra>etting bed on a plumb verti- 
• cal plane. v * 

Pointing mix. A mortar mix with a consistency of stiff 
paste. The mix is forcibly compressed into the tile joints 
where it hardens. 

Pointing trowel. Probably the most # essential tobl in the 
fmdfc. This Jjjowel comes in sizes ranging from 4 to 7 
inches (10.2 to 1 1 8 centimetres) in length, but the 6-inch 
(I5.2;centimetre) trowel is the most popular. The tilcset- 

* tcr uses this trowel in every phase of the work, especially 
for straightening tiles on walls and floors, marking 
floated surfaces, filling smalF depressions on float coats, 

• buttering tiles and trim work, and placing mortar. Jin ' 
areas that are too small for the* flat, trowel. The butt of 
the handle is used for tapping in tiles that are not on a 
true plane with the rest of the tilework. The trowel's flat 
working surface must be protected/The tilesettershould 
not use it to pry or chip hardened materials, such as 
concrete or plaster.* 

PolFthrome decoration. A multicolor decoration. (ASJM 
C 242-72) 

Porcelain. A gla/.ed or ungla/ed vitreous ceramic white- 
ware used for technical purposes. This term designates 
such products as electrical, chemical, mechanical, struc- 
tural^and thermal wares when they are vitreous. (See 
Altunina porcelath, Cordiefvj^porcelaitu Fomerite porce- 
lain* Steatite porcelain. Titanic porcelain, and Zircon 
porcelain,) (ASTM C 242-72) 



Porcelain process. The method of producing glazed ware 
by which a ceramic body and glaze are matured together 
in the same firing operation. ^ASJM C 242-72) 

Ponelain tile. A ceramic mosaic tile of paver that is gener 
alb made by the dust-pressed method. The tile is der 
fine-grained, and smooth, with, a sharply formed face t 
is usually, impervious. 'Colors of the porcelain type are 
usually of a clear, luminous type or granular blend 
thereof. (ASTM C 242-72)' 

Porosity, apparent. The relationship of the open pore spa<5e 
to the bulk^olume, expressed in-percent. (ASTM C 242- 

. 72 > ' ' • • <•''' % 

Pot" life. The period of time during which a jnaterial main- 
tains ,it$ workable properties after if has been mixed. 

Potten. ,AH fired ceramic wares that contain cfay when 
formed, except.technica|, structucal, and refractory prod- 
' ucts. (ASTM C 242-72) - 

Pre float. The term used to describe mortar that ha$ been 
placed and allowed, to harden prior to bonding tile to it 
with thin-set materials. ^ 

Pregrouted tile. A surface unit consisting of an assembly of 
ceramic tiles bonded together at the edges by a material, 
generally elastomeric, which seals the joints completely. 
Such material (grout) may fill the joint, completely or 
partiajly and ; may cover all or part of the. back surfaces 
of the tiles in the sheets. The perimeter of^ these factory 
pregrouted sheets may include all or part of the joint 
between the sheets or none at all. The 'term edge-bonded 
tile is sometimes used to designate a particular type of 
pregrouted tile sheets having the froot and back surfaces 
completely exposed. •* ^ 

Pressing, dry.' Forming ceramic ware in dies from pow- 
dered or granular material by, direct pressure. (ASTM C 

I 242-72) . • • t # 

Pressing. Hot. A jiggering process wherein a heated profile 
tool or plunger >is employed. (ASTM C 242-72) 

Pressing, wet (Plastic pressing), forming ceramfc ware in* 
-dies from a plastic body by direct pressure. (ASTM C 
242-72) ^ p .' w ' ' 

Primary clay (residual clay). A clay which remains geologi- 
cally at its site of formation. .(ASTM C 242-72) * „ 

Process, dry (dry. mix), Jhc method! of-preparing a ceram- 
ic, body wherein the constituents are blended dry. Liquid 
may be added as required; for subsequent processing. 
(A^TM C 242-72) - > ' . ' 

Process* wet (slip process). The method of preparing a 
ceramic body wherein the constituents are blended" in 
sufficient liquid to produce a fluid suspension for use as 
syejh or* for subsequent processing. (ASTM C 242-72) 
^wrc/iSee Neat cement.- t 

Pure/coat. A thin coat of pure portland cement which is*» 
usfcd to bond tile to mortar.' 

Quarry tile. UnglaZed -tile, usually *6 square inches (38.7 
* square centimetres) or more in surface area and Vi to 1% 
inches (1.3 to 3.2 centimetres) in thickness, made by the 
extrusion process from natural clay or shales. (ASTM C 
242-72)/ j , •* % ■ * - 

Rac k. A* metal gria that is used to space and align floor 

' tjles. j * 

Rake or rake line.. The Inclination from a horizontal 
.direction. 



Raw glaze. A glaze compounded primarily from raw cqn- 

• stituents. It contains no prcfused materials. (ASTM C 
242-72)^ . - * * ' 

Receptor ~A metallic or nonmetallic waterproof support for 
a shower stall. (TCA) f 

• Reducer. A trim i^nit used to reduce the radius bf a bullnose 

pr a cove ((^another radius or to a square-. (TCA) 
Return. The ending of a'small splash wall or a wainscot at a 

right angle to the ma/or wall. g 

Rockingham ware. A semivitreous ware or earthenware 

having a brown or ipottled brown bright glaze. Origi- 
• nated in England ©n tHe estate of tht Marquis of Rock- 
- ingham. CASOM C .242-72^ 
Rodding. Sefc floating. 

Rod saw. One of the'newest tools used in* the cutting of tile, 
ft is a steel rod approximately '/» incn (0.3 centimetre) in 
diameter. The rod has tungsten carbide particles embedded 
in the surface. The rod saw is used to cut circles or irregu- 
lar curves in tile. 

Roughing in. The act of preparing a surface by applying tar 
paper and metal lath (or wire mesh). Sometimes called 
wiping. 

Rubber spacers. Cross and tee-shaped objectsused to space , 
tile on floors or wfills. They ara manufactured in thick- 
nesses of Vi 6 , '/». l ASM % and V 2 i/ch (0.2, 0.3, 0.6. 1.0. and 
1.3 centimetres). 

Rybber trowel. A oon porous synthetic-rubber-faced 'float 
that is mounte'd on an aluminum back with a wood han- 
dle. This trowel is used to force grout deep into jtile joints 
and to remove excess material for a perfect finish. 

Rubbing stonh- X Carborundum stone that is -used to 

' smooth the rough edges of tile? * 

Sag A term used when a wall surface has developed^ slide. 

Salt glaze. A glaze produced by the reaction, at^eievated 
temperature, between the ceramic body surface and^salt 
fumes produced in the kiln atmosphere. (ASTM C 242- 
72) 

Sampling. The method of obtaining tiles foresting from an 
agreed-upon lot. ' 

Sandblasting. A method of scarifying the surface of con- 
crete or'masonfy to provide S bondable surface. Coift- c 
pressed air is used to propel a stream'of wet or dry sand 
onto the surface. • 0 

Scarifier. A pTeee of thin sheet metal with teeth or serra- 
tions cut in the e<Jge. It is used' Jo roughen fresh mortar 
suKfaces to achieved good bond for the tile. A scarifier 
abo can lie used to roughen ^the. surface of concrete 
<TCA) ■ • 

Scratch. A mixture of portland cement, sand, and water. * 

Scratch coat. ^Th^fivst coat of mortar on a wall or ceiling. 
Its surface usually is scratched or roughened so it. will 
bond correctly with subsequent coats of mortar. (TCA) 

Scratched tiles. Tiles that have surface scratches caused by 
sand or tools during installation. 

Scratcher. Any serrated or shacply tined.object that is used • 
roughen the surface of one coat of mortar to provide a 
mechanical key for the next coat. See also Scarifier. 

Scratching. The application of a scratch coat and its comb- 
ing with a scratcher. 

Screed A strip of wood, metal, mortar, or other material 
applied to a surface. Screeds are ufcd as guides on which 



a straightedge is worked to obtain a true mortar surface. • 
" (TCA) 

j Scribe. A tool used forVorking tiles for irregular cuts. It is 
made of steel and weighs approximately I ounce (,28* 
. m grams). . * * *- . * 

Si ulptured //fc^Tile with a decorative design of high and 

* low arfcas molded into the finished face. (CT1) 

' Sealant, ^n elastomericm^terial that is used to fill and seal 
4 the expansion joint. TJiis material prevents the passage 
of moisture and .allows horizontal and lateral movement 
at the expansion joint. . * *> ^ 

Secondary clay (sedimentary clay). A clay which has been 
geologically transported from its • place of formatipn. 
; (ASTM C 242-72) 

Second-grade cerahric- tile. Ceramic tile vvijlT appearance* 
defects that do not affect wearing or sanitary qualities. 

Self-spacing tile. Tilewfth lugs, spacers, or protuberances 
on the sides. These devices automatically space the tjle 

i for the groin joints. (SS-T-308b) 

*Semit\$at glaze. A colorless or colored glaze having moder- 

* ate gfostf (ASTM C 242-72) ' 

Semiporcefatn. A trade term designating semivitreoks din- - 
nerware. (ASTM C 242-72) 

Semivitreous / (semivitrtfted^ That degree of vitrification 
-evidenced by a moderate or intermediate water absorp- 
tion. (ASTM C 242-72) 

NOTE: The term semtvttreous generally- signifies 0.5 to 10 percent 
waier absorption, except for flaor and wall 'tiles, which are considered 

* semivitredus when water absorption is between 3 and 7 percent. 

-Setting bed- The layer of mortar on which the tile is set. The 
b final coat of piortar on, a wall .or ceiling also may be 

called a setting bed. (TCA) 
Shelf life. The period of time that an item can^be stored 

before it is used. ' , 
Ship ^and galley\ tile. A speciaj quarry tile having an 

indented pattern on the face of the tile to produce an 
. antislip effect. (ASTM C 242-72) 
Shivering (peeling). The splintering which occurs in fired 
.* glazes or other ceramic coating due to critical compres- 
.* sive stresses. (ASTM C 242-72) 
Shower floor waterproof membrane. See Waterproof mem- 

* brane. , 4 

.Shower pan. Terminology used in some areas for Water- 
proof membrane. (CTI) 

Shower receptor, the flooi and side' walls of the shower up 
jo and including the curb of the shower.- (CTI) 

Shower receptor liner or lining. Terminology used in some w 
areas for Waterproof membrane. (CTI) 

Single fire. SJeflrf' single. c * .# 

Sink angle. Trim shape used pn q draifiboard at the corners 

. of the kitchen sink. This trim shape, which is AU 106, " 
also is called 'a butterfly. 

Sinter. A ceramic material or mixture fired to less than* 
complete fusion, resulting in a coherent mass. (ASTM C 

; 242-72) /' ' _ 

Skim 9 coat. See Bond coat. 

Slide. A fresh tile wall that has chuckled or sagged; This 4f 
; condition may be caused by excessive*hiortar, insuffr- 
, cient lime in the mortar, or excessive moisture in the 

scratchcoat. A slide also'may result if the surface js,slick* 

Qr the mortar is too soft. 
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Slip coating. A ceramic material \>r mixture other than a 
glaze, applied to a ceramic body and fired to the matu 7 
rity required to develop^pecifild characteristics. (ASTM 
r 2*2-72) ^5 / 

Slip glaze. A glaze consisting primarily fof a readily fusib^ 
clay or silt. (ASTM C 242-72) ; 

Slip process. See "Process, . wet. - y 

Slip-resistant tile. Tile that has greater slip-resistant charac- 
teristics due to an abrasive admixture, abrasive partrcles 
in the surface, or grooves or patterns in the surface. 

Slip (slurr\). A suspension of drramic material in liquid. 
(ASTM* C 242*72) / „ 

Sfc>t mi. Description of a tile that has been cut to fit around 
pipes or switch boxes. This tile is usually jn the shape of 
the letter H or the letter b. 

S(ush coat. A pure coat of a very soft consistency. -This also 
is called a slurry coat. *B* J 

Soap, neutral. A soap recommended/for cleaning tiled sur- 
faces. It should be neither acidic nor alkaline. 

Soaping tile. The method oF applying a soapy fiUn to newly 
tiled walls to protect them JVom paint and planter during 
construction. (TCA) » 

Soldier course. Oblong tile laid with the long side vertical 
and a*ll joints in alignment. 

Solid casting. See Casting, solid, 

Spacing mix. A dry or dampened mixture of one part port- 
land cement and one part extra-fine sand. This mix is 
used as filler in the joints of mounted ceramic mosaic 
tiles to keep them evenly spaced during installation. 
Speiia I-pur pose tile. A tile, either glazed or unglazeB, made 
to liave specific physical design or appearance character- * 
istics, such as size, thickness, shape* color,,or decoration, 
—keys or lugs on backs or sides, arfd special resistance to 
staining, frost, alkalies, acids, thermal shock, physical 
impact, high coefficient of friction, or electrical prop- . 
ernes. (ASTM C 242-72) 
Spitout. A glaze defect, pf the pinhole type developed in 
the decorating kiln, due to evolution of minute gas bub- 
bles from the body or\glaze. (ASTM C 242-72) 
Splash balls. The walls of a tile drainboard or bathtub. 
Split L cut. An improper L cut that is made by splitting a 

tilejinstead of cutting it. 
0 Sffl)ts. Small pieces of tile placed on a wall or floor surface 
to align the screeds or setting bed. Spots of casting^las- 
ter also may b„e used. ' w ■ 

Staiking tile. A method of installation whereby glazed tiles, 
are. placed on the wall so that tbey are in 3irect contact 
- with-the adjacent tiles. The width of the joints is not 
maintained by the use of string or other means. The tiles 
fflay be set with cither straight or broken joints. (TCA) 
Standard-grade ceramic tile. Highest grade pf allotypes of 

ceramic tile. 0 " 1 * * 

Steatite porcelain. A vitreous ceramic whiteware.for techni- 
cal application in which magnesium melasilicate (MgO 
SiCfe) is the essential crystalline phase. (ASJM C 242-72) 
Steatite talc. Massive talc or the pulverized product thereof 
havfng the generaj formula 3 MgO4SiQ2*H 2 0. (A$TM 
C 242-72) a 
Steatite tohiteware* Any ceramic whiteware in which Triag- s 
. nesium metasilicate (2MgO SiOz) is the essential crystal- 
linc^pljase. (ASTM-C 242-72) 



[Steel square. One of the most important tilesettmg tools. 
. The large arm of the Square is 2 inches (5.1 centimetres) 
wide and* 24 inches (61 centimetres) long and is called the 
b'fidy or blade. The smaller arm is at a 90-degree angle to 
the blade and is Wi inches (3.8 centimetres) wide and 16 
inches (40.6 centimetres) long; it is called the tongue. The 
point where the outside edges of the blade and tongue 
join is called the heel. The surface with the manufactur- 
er's name is called the face, the opposite surface is sailed 
the back. 

Stoned. Use of a Carborundum stone to eliminate the 

jagged and flaked edges, which result frorn^ cutting. 
Stoneware. A vitreous or semivitjeous ceramic ware of fine 

texture, made primarily from nonrefra<^tory fire clay. 

(ASTM C 242-72) 
Story pole. See layout stick. 
Straightedge. A straight piece of lumber that is used to rod 

mortar and to align tile. ^ 
Straight joint. The usual style of laying tile where all the 

joints are in alignment. 
Stretcher. Trim shapes of tile between trim angles. 
Striking joints. A process of removing excessive grout from 

the joints by" wiping with a sponge or cloth or scraping 

with a curved instrument. ^TCA) 
Structural defects. Cracks or laminations in the body of the 

tile which detract from the aesthetic appeanances^nd, or 

the structural soundness of the tile installation. 
Substrate. The underlying support. for the/ ceramic tile 

installation. 

Take-off person. Someone who can read blueprints and is 
familiar with the specifications. This person maKtos trac- 
ings of special details concerning tfietilework af^r gath- 
ering the necessary information and then estimates the 
labor, materials, tile quantities, and special tpm shapes 
needed to complete the jofr. 

Tapping tile. An inspection technique whereb^a Coin, key, 

. or other small Qietallic object is tapned against an 
installed tile to determine by sound whether the tile is 
completely bonded, to its backing. Tijesetters oftenjap 
the tile with a pointing trowel to determine that a good 
hond has been achieved. (JJTA) 

Terra cotta. Hard baked claywaVe^tficluding tile, of vari- 
able color, averaging reddish f^fl-yellow in hue and of 
high saturation. (CTI) 

Terra sigillata. A porous, red /Ihyware characterized by 
embossed decorations of tho^same color and a satin-like 
unglazed Surface. Originated oft thej„lsU)tfid of Samos. 
(ASTM C $42-72) 

Terrazzo tile*. A terrazzo surface, on a pprtland cement and 
sand body, made°by a rpixUlje of marble chips and port- 
land cement and usually ground smooth. (CTI) 

Tessera^ tesserae. A sm^fl chip qf glass or marble used in 
mosaic formations. 

Testing, of ceranik tdf. The/act of determining whether 
ceramic tiles are acceptable. See Physical properties of 
ceramic tile. 

Thin-set. A term urcdto deseribe the bonding of the tile 
with suitable n\&terials applied approximately V» inch 
tjilck. See also Dry-Set mortar. 
Tie wire. The 18-4aUgp galvanized v^ire used in construction 
) w'ork. 
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Tile. A ceramic surfacing unit* usually relatively thin in 
relation to facial arca»and made from clay or a mixture 
of clay and other ceramic materials. The body of the tile 
has either a glazed or unglazod face and is fired above 
red heat in the course of manufacture to a temperature 
sufficiently high to produce specific physical properties* 
jnchcharac«cristics;^ASTM C 242-72) ; 
Tile assfbwlies. See Mounted tile^ 
Tile cutter. 6ne of thof most efficient and economical tools 
in the tilcsctting i>adc\A popular model is the hand- 
drawn tile cutting board\hat is adjustable. * 
Tile, mounted J£les assembled into units Or sheets and 
-bonded tog^cr^o facilitate handling. (TCA) 
Bdek-moumed tile. 'Mounted tile with perforated paper, 
- fiber mesh, or other suitable bonding material applied 
to the backs edges of the tile so that a relatively 
large proportion of tile area is exposed to the setting 
bed. 

^Face-mounted tile. Mounted tile with paper applied to 
the faces of the tile. The water-soluble adhesive can be 
removed easily prior to grouting of the joints, 
Titania porcelain. A vitreous ceramic whitcwafc for techni- 
cal application in which titania (TiO:). is the'essential 
crystalline phase. (ASTM C 242-72) * ■ 
TitaniaS^hiteware. Anyperamic whucwarc in which titania ■ 
(TiCferk the essential crystalline phase* (ASTMT 242- 
,72) \ -r- 
Trammel bar\An easily constructed* but accurate layout - 
tool. It is used to erect perpendicular lines and to bisect 
angles. The "tilcsetter can make'a trammel bar from a 
stick of a size that is suitable for the particular job. 
Trimmers. Units of various shapes consisting of suth items 
9 as bases, caps, corners, moldings, and angles. These ' 
units are used to complete an installation. (ASTM C 
242-72) 

Underglaze decoration. Sec Decoration, undvrgldze. 

Unglazed paver tile. Sec Paver tile. 

JJnglazed quarry tile: $ce Quarry tile. 

Unglazed tile. A hard, dense tile of homogeneous composi- 
tion throughout, deriving color and texture from the 
materials that make up the~body. The colors and charac- 
tensties of the tile arc determined by the materials used 
in the body, the method of manufacture, and the thermal 
treatment, (ASTM C 242-72) 

Vellum glaze. A semimat glaze with a satjn-likcYappear- 
ance. (ASTM C 242-72) \ 

Vertical broken joint. Style of laying tile with cadi vertical 
row of tile »offsct for half its length. f „ 

Vitreous slip. A slip coating matured on a ccranic body, 
producing a vitrified surface. (ASTM C 242-f2) 



. Vitreous (vitrified), ThUt degree of vitrification evidenced 
by low water absorption. (Sec also impervious; Nonvit- 
reous; and Semivitreous.) (ASTM C 242-7$) 

S/OTK The term vuretms generally signifies less than 0 5 percent 
absorption, except for floor and wall tiles and low-voltage tricctrical 
porcelains, which arc considered vitreous up to 3 percent water absorp- 
tion. 

Vitrification. The progressive reduction in porosit^glLa 
ceramic composition as a rcsuJj^f^heatnrcaTm^m 
(ASTM C 242-72). , J^^^ 

Vitrification ran\e. The manuring range of a vitreous body 
(ASTM C 242-72) %r ' 

'Wall life. A glazed tile with a body that is suitable for 
interior use and that is usually nonvitreous. The tile is 
not expected, to withstand excessive impact nor be sub- 
jected to freezing and thawing con4Jftion$. 

Water level. A piece of clear plastic hose y A to Vi inch ( 1 .0 to 
1.3 centimetres) in diamctcr.and usually about 5Q/cet (15 
metres) in length. It is filled with water, from which all 
air must be removed. Air bubbles in the hose compress 
when the level is used. * ■ 

Waterproof membrane. A membrane, usually made of 
built-up roofing, to provide a positive waterproof floor 
over the substrate, -which is to receive a tile installation 
using a wire-reinforced mortar bed. (CTI) 

Wet ansfs. Interior or exterior tiled arcas^ubject to period- 
ic or.constant wetting. Examples: showers, sunken tubs, 
pools, fyKerTor walls, roofs, exterior paving', and interior 
floors.' (CTI) v 

Wet pressing. Sec Pressing, wet. , 

Wet process. See Process, wet. 

Whiting. Calcium carbonate powder of high purity. (ASTM 
• C 242-72) v 

Wood float A tool that gan be used in place of the flat 
trowel for floating mortar. It is good for smoothing 
small irregularities left on the mortar bed, working the 
surface of the mortar before troweling on the pure coat, 
or compacting floor and deck mortar. ^ 

Wrinkled sheets. Pertaining to ceramic mosaics mounted 
on paper. This condition results from rough handling in 
shipment. 

Yellow ware. A yellow semivitreous ware or an earthen- 
ware with a colorless clear glaze. (AfjTM C 242-72) 

Zircon porcelain,. A vitreous ceramic whitcwarc for techni- 
cal application in which zircon s (Zr02'SiQ2) is the essen- 
tial crystalline phase. (ASTM C 242-72) — 

Zircon whiteware. Any ceramic whitcware in which zircon 
(ZrCVSiOa) is the essential crystalline phase. (ASTM C 
242-72) - 
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Books for Each Apprentice 

Ameruan National Standard Sped/ nations Book (Lat- b 
est edition). Contains all installation and material 
specifications and standards. New York: Tile Coun- 
cil of America, Inc. (Orders to Ceramic Tile Insti- 
tute,"^ North Virgil Ave., Los Angeles, CA 90029. 
S3.) 

American National Standard SjtViifiiations for Ce- 
pamit Tile (ANSI AI37. 1-1980).' (Latest edition). 
New York: Tile Council of America, Inc. (Orders 
to Ceramic Tile Institute, 700 ^rorth Virgil Avef! 
Los Angeles, CA 90029. 53.00.) 

Hobbs, Glen M.,and James McKinne), Prat tit at 
Mathematus (Third edition). Chicago. American 
Technical Society, 1973. (Orders to American Tech- 
nical Publishers^Infr, 12235 South Laramie Ave., 
Alsip, IL 60658. Separate chapter pamphlets of the 
second edition of Practical Mathematus also are 
available fronf the publisher*) 

Introduction to Apprenticeship (Workbook and Test- 
bo,pk). Sacramento: California State Department 
of Education, Revised 1973. (Orders to California 
State Department of Education, P.O. Box 271, 
Sacramento, CA_ 95802. RHce available orrrequest.) 

Sundberg, E. W. Building Traces Blueprint Reading- 
Part A Fundamentals (Fifth edition* revised). Chi- 
cago. American Technical Society 1972. (Orders to 
American Technical Publishers, Inc., 12235 South 
Laramie Ave., A'lsip, IL 6065$. 

Tilesetting (Workbook and Testbook). Sacramento. 
California .State Department . of Education, 1981. 

-n 



(Orders to California State Department of Educa- 
tion, P.O. Box 271, Sacramento, C A 95802. Price 
available on request.) ' w 

Books for the Classroom Library 

Amern an National Standard A NSI A 10-20-/977 ( Lat- 
est edition). Safely requirements for ceramic tile, 
terra//o, and marble work. (Orders to Ceramic 
Tile Institute, 700 North Virgil Ave., Los Angeles, 
CA 90029. S4.50.) 

Construction Safety Orders (Latest edition). San 
Francisco: California State Department of Indus-, 
trial Relations, Division of Industrial Safety. (Orders 
to Department of General Services, Publications 
Section, P.O. Box 20191, Sacramento, CA 95820. 
SL25.) 

Handbook for Ceramu Tile Installation (Latest edi- 
tion). Trie Council of America, Inc. (Orders to 
Ceramic Tile Institute, 700 North Virgil Ave., Los 
Angeles, CA 90029. Sl.f > 

Standard Specification for Installation of Ceramic 
Tile with Water Resistant Organic Adhesivts(CTl- 
R4-I0I-62) (Latest edition). Los Angeles. Qgramic 
Tile Institute (Orders to Ceramic Tile InstiCffe, 700 
North VirgirAve., Los Angeles, CA 90029. No 
charge.) i 

Standard Specifications for the Installation of Tile- 
Lined Shower Receptors (CTI-R8-103 : 62) (Latest 
edition). Los Angeles: Ceramic Tile Institute, (Orders 
to Ceramic Tile Instjtut^ 700 North Virgil Ave., 
Los Angeles, CA 90029. No charge.) 
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